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Ab&v£ is a circuit 

cr_yst4il in its giiiss fttclosurc* 
AI right the crjfstcd is shown^ 
iim^s actual sizCy with 
connecting wires soldered in 
position. IVeigkis on wires 
rejieci energy bock into crys'- 
idly so cut losses. 


Key to a 



Gateway 



How would you solder a wire to a 
crystal? This must be done for most 
of those wafer-thin plates of quartz 
used in electrical circuits. They play 
a big part in the myriad-channel tele¬ 
phone system that utilizes coaxial 
cables. 

This is how Bell Laboratories sci* 
enlists solved the problem; A spot of 
paste containing silver is deposited on 
the crystal and bonded to it by oven 
heat. The crystal is then vapor-piated 
with a thin layer of silver. Then a fine 
wire is soldered to the spot by a con¬ 
centrated blast of hot air. The result 


is a rugged electrical connection to 
the surface of the crystal which does 
not interfere with its vibrations. 

Sealed in glass tubes, the crystals 
are precise and reliable performers in 
the telephone system. Each is a crystal 
gate to a voice way, separating yom 
conversation from the hundreds of 
others which may be using a pair of 
coaxial conductors, at the same time. 

This spot of paste, this tiny wire, 
this puff of air are among the tremen¬ 
dous trifles which concern Bell Tele¬ 
phone Laboratories in finding new 
ways to improve your telephone service. 


BELL TELEPHONE LABORATORIES 

AHQ INVENTING, DEVISING AND PERFECTING, FOR 
CONT/NOED IMPROVEMENTS AND ECONOMIES IN rElEPWONE SERVICE 
















SPRAGUE PHENOLIC MOLDED TUBUURS 


Thii moil liimiPDTfQnl popor Jlol^ctrbe ^upaz^w 
dovolopmanl Iha wor. 

5 (th]JIk iKheh ^nv^rtiicinoi pap^r lifbuldFR^Uph^ kfld- 
OM ^ohiyrc-reii-GfcDnl—-kh H ncrirna bli- — r^-gga-d 
—yilK^rllon^Afi^l-awil—DnmE-rMalktly ^da^d lor — ^Of^C, 
1iQ ^«r«]Hon. 

Wrilfl far ?rOA vn 

qvAvitAijr vt*fi 


LITTLE GADGET 
YOU’LL LIKE 


Wrife for yours today 


Capacilars^ Fifs tbe pock^. With il you cari qutckly cnn^ 
verf the cdpacitcr color cade to copocifonc#, iDlernnce 
and varioge values,' delerrnine the availability of 
ffUired capacitor typci in the proper physical silOtr and 

read pari numbers diced withcul crott reference or delay. 
Write on roitipony stotianery for your Indicalor to- 

rC" 

doy. We'If send it promptly—with our cornplFmontt. 


■CfipflCltM J 


SPRAGUE ELECTRIC COMPANY^ NORTH A 0 AM 5 , MASSACHUSETTS 
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STLVANIA TUBES ARE RIGHT AT HOME 
IN THE EINE$T HOME RECEIVERS 




WFI^y ^fep SiBM luLuiiiiurab, glasadard ty|W!u the 

^ ' grcfil Lcwk-Jil juEhrri ar-t Jill IJ1-- 

i:liadail in Lti«: faidouu Sylvdnia livi^ . .. sU reprt^&eEilcd 
in ihc ef b?>mc r^ci^e^i—frfiui fwinaLLt 

iihi>i3«U Lo euaibifi^tiunB 3jiA taletdsioa rtcaivera. 

It lA ilha higli ijualit^ oi SylvinU tbib» lhal 

httB made ihem prc^c^^td r - - misrfc them fiinf^ui 
Lhn>i]^haui Lti-a ^urld. 

For full inlorm^tioD fiboul Sylvjmi^j tiibev, bco h Syli- 
raiiia Dlib-ELulD^^ ur wrli^ Sylvajtib Elcclirijc- ProdiiotB 
[dc.^ Radio Tube l>ivi«on, EiEipcrLuinp Pr. 


MCiO TU&E.&; eAThgSE RAV TUiBE£r ELECTFWM^ DEVieF!; FUUaRESCEHT 
UUPS, FUTJRES.W1RI11D DEVICE PMaTeLAHPl; ELECTRiC LIGHT 
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V. 5. SAV1MG& BONDS 
VIA I’ATKOiL PLAN 


liVKnmiK 





Compare your employee participation 
with others who hove Payroll Savings 


If the figures fcT your ctump&rty hU betoii^ those shown 
4*bDfVflH ytin'rc miEsing yOur share uf bcftefits ot tbe Pay¬ 
roll Saving Plajil These bEnefics are dsRcrihoJ below^ 
NatioU'Wjde experience pewes that lap mwiaagc- 
ntanl puts the '"OK" on the Plan, its benaQts rise $hiiq:ity, 

■ilNiFITS TO iMPlorifS^ Every Invested in S^vhtig^ 

Bonds py at iitBhHty, gain ;t iS3^^ mmn 

uo their morwy—cnabiing thorn in the future te hiiy 
mere ef tha things thay will want—plu? the of 

tnJnd that goo« wUh regular saving, 


Fmm tho swoUca spending atream. Tho Pkn thiri Cdo- 
tributes to national Bocuritj"—which afiecti your Eacartkyl 

WKAT UN YOU 1/ VOur itMpaciy Las tbo PiyrjU 
Savings Plan, malce sure it's liaing ^deqijalely piocivoted 
—biacked by your top tSsouutivcs—tO bring yOnr company 
its full mcasLira of benehtE. If you haven't yet EnsfaU^d 
the Fbu, wJiy pass up its hanafita ^ly loug^? All Uio 
ha[p youi neied Es av^ilablo from yom State Ifccrinr, 
Savntgs Botids DJveslOd, V. S. Treasury Depaitmaut. 
He is listed bh your tclephecie book. i:|ini nowl 


UMIFFTKTD iMKOrniSr Hie feoLmg of ^uirily tliat goes 
wilh participatirm in Payroll Savings mak^^ workers 
more cotlleoted. ‘Wortytog less, they wodc better- Among 
the Tnorc than 20KCWn lArgo companieE with Payroll £iav- 
ings, rarxirds show that—following InBtallaLDpn of Ehe 
Pl^D^productioo IncreasedH absentee!^ Aod a<^denlE 

itNIPn^ TQ THI JVATIOiNj The Payrull ^avlng^ Plan is a 
pofwerful [fcterrent to haflatJonaiy farces- Every Suvlugaf 
Bond dollar built up in the Treasury wilbdraivs a dollar 
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h&ki by pvrehaMri. * 

Oui-lrig 3 uDihh Iff ISJS^ IJQD inro* Ami* In- 

_ iRallvd tfaf PqY^qJI Hon. 


VEf ><h!i JpdOOOOf] vfm #acb |n^i 

M iNi 6 ( | 3 D par minKh pF tliqfP gi 

mDri ihm $-1 BE^DOO/JCKF Ei*r ma»ih—4n ibndd. 
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On f^re Devtfopmenf Front 

Circuitry and facility research, now 
being conducted on an unusually wide 
scale, has accelerated the processing 
of unusual equipirtent and tnaterialsj 
featuring many new developments and 
improvements. An interesting example 
is the magnetic amplifier, a war-time 
project employed for the amplification 
and mixing of powers down to a, mi¬ 
crowatt. 

The current introduction of mag¬ 
netic materials of high permeability 
has now made it possible to use less 
excitation because of core saturation. 
The particular feature of the mag¬ 
netic amplifier, which is normally a 
static device, is its ability to amplify 
moderately low dc powers and provide 
a simplified mixing of input signals, 
which may be at different vohage 
levels. The amplifier also has the 
advantage of being a particularly 
rugged piece of equipment, since there 
are no filaments or moving parts. 
There is, however, one disadvantage 
and that is the need for an <lc supply, 
operating usually between 400 and 1600 
cps. The time delay, because of the input 
circuit inductance, is another problem. 

During the war the Germans used 
the magnetic amplifier In various servo 
applications. Today, the amplifiers are 
employed as line-to-Iine voltage regu¬ 
lators, ac and dc voltage regulators, in¬ 
strument amplifiers, control relays, etc. 

In an interesting appraisal of these 
amplifiers, in a paper presented be¬ 
fore the British Institution of Elec¬ 
trical Engineers, A. G, Milnes pointed 
out that the amplifiers have been found 
suitable for the mixing and amplifica¬ 
tion of dc powers down to about 10^® 
watt, with a zero stability of 10'^^ watt. 
High - permeabiIity saturable cores 
must be used, to give good transductor 
performance, with a powder gain of 10 
tc 20 per stage, according to Milnes. 
With self excitation or other positive 
feedback, the power amplification can 
be increased to 2,0€0 or more, Milnes 
also reported that much higher gains 
are possible, but cannot be used in 
practice if the amplifier must operate 
over a wide range of supply voltage 
and frequency. 

Describing a 400-cycle 2-stage am¬ 
plifier. used to operate a sensitive 


i U JV f , 19 4 9 

polarized relay for an input power of 
.004 microwatt, Milnes said that the 
power required to operate the relay 
was about 600 microwatts and there¬ 
fore, the power of amplification re¬ 
quired was L5 X 10®, The ac windings 
were connected in ^series and self ex¬ 
citation was used in both stages. The 
amplifier featured reduced self excita¬ 
tion of the first stage, assuring good 
zero stability, with the maximum out¬ 
put of the stage lower, so that the 
final stage could not be swamped by 
an excessive input signal and its output 
reduced below the level required to 
operate the relay. During a test, the 
zero stability was found to be about 
chi microamp for a voltage and fre¬ 
quency range of ± 10%. 

In another important de^^elopment, 
a product of extensive research in 
sclectiruity, it has been found possible 
to operate on adjacent channels in 
mobile service. During one test, mes¬ 
sages were receivable even when the 
vehicle was within .4-mile of the land 
station transmitting on other chan¬ 
nels. Normally in ter modulation inter¬ 
ference cuts oil communications with 
such cars when they move with a 
radius of J Vz miles of other stations. 
As a result of this unique development, 
cabs will be able to use the recently 
adjacent-allocated channels without 
fear of interference. 

In tests conducted by RCA at Cam¬ 
den, observers were able to pick up on 
fixed-type receivers, signals from mo¬ 
bile units transmitting on four adja¬ 
cent channels: 157.47, 157.53, 157.59 
and 157,65 me. 

Another very successful adjacent- 
channel test was conducted by Motor¬ 
ola in Chicago. 

The cavity resonator has played 
quite an important role in the selec- 
timty probe. Commenting on the ap¬ 
plication of this device, in the mobile 
communications field, at the recent 
KMA-IRE spring meeting in Philadel¬ 
phia, Henry Magnuski, chief engi¬ 
neer of the research department of 
the Motorola communications and 
electronics division, said that a cavity 
inserted between the antenna and the 
receiver can provide a high selectivity 
at the rf level where we need it the 
most and reject the unwanted signal 


before it reaches any tube in the re¬ 
ceiver, thus very effectively preventing 
the receiver from becoming desensi¬ 
tized. This can be achieved with a 
relatively low^ loss on the order of i or 
3 db to the receiver sensitmty. 

Discussing inter modulation Inter¬ 
ference, Magnuski pointed out that this 
form of interference originates in some 
non-linear part of the receiver, usually 
in the first mixer stage where the re¬ 
ceived signals are strong. It is then 
amplified by the rf stage where non- 
linearities always exist. If we assume 
that the receiver is tuned to a fre¬ 
quency, j, and the two interfering 
transmitters are on frequencies / 4- A 
/ and / + ^ A f (the uniform chan¬ 
nel spacing makes this case a very 
usual one), the second harmonic of 
the first transmitter or the frequency 
2 ^ A / is definitely generated 

in the mixer stage, and often in some 
other stages of the set. Thus this sec¬ 
ond harmonic beats with a frequency 
of the second transmitter, namely the 
/ 4“ 2 A ^t^d by subtraction gener¬ 
ates the frequency, /. Magnuski then 
pointed out that no selectivity after 
the mixer stage will help, since the 
frequency, f, is the one to w'hich the 
receiver is tuned. A rejection of the 
unwanted frequencies must be achieved 
ahead of the mixer, either at the an¬ 
tenna circuit or at the rf amplifier. 
Unfortunately, declared Magnuski, neither 
the antetina circuit nor rf amplifier are 
usually selective enough to reject the un¬ 
wanted frequencies. However, the cavity 
resonator does quite a good job of decreas¬ 
ing the intermodulation interference, be¬ 
cause it rejects both unwanted frequencies. 

The Standards ProfiJcfn 

Standards, which have proved to be a 
a bf^n to both industry and government 
in simplifying design and processing, are 
now l^ing carefully studied for legal adop* 
tion in state law^s and local ordinances. 

This approach has been considered pre¬ 
viously, but no substantial steps were 
taken in view of the ter of the anti* 
trust laws. Court decisions appear to 
have dispelled that fear to some extent. 

The ASA are fostering the move for 
legalization and have prepared an unu- 
usually interesting report on model laws 
and ordinances. The committee, who pre¬ 
pared this report, are asking for com¬ 
ments and suggestions on the various 
methods proposed for legal recognition of 
national standards. Any help provided 
will be deeply appreciated.—L, W. 
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TV Site Testing and 


HtniiA of Ehti dtalr-ed ififvitE aftij il 
should fioc Ik n^ct^sir)' tn l iEk noti- 
unLfcwm cpvtL-ii^E; jnd [KRSibk att^rtWi- 
tioia bu^L-iiiiga, LireAi, ^Ll.j Lu obta.i]L 
bfipht. 

wi?H BE- -uirfEffii r?- 
[^BOLLMg [ibJtfLi^, niay uub ecltu- 

^igrnpls over B. wLdo soLic, ibcTtls^ dc- 

ih^i ^EFvicE fruin i<vkal Tiii^tii 

oth^rwi&e tt a good location. 

In cxir-cnKlj tiLLly iieas. one pai- 
licuUr hitl-top location pr-ovidc 

EiELtEE- ^rvicc in rhn v^tUys than liI'Het 

«|tial[y 3ocaii(mi„ El mB.y lie 

hard to prov^ «lT,i& ^3ct by c;^- 

pEri-niunE. 

On the atiitinpliai iJuli the most ao- 
^ur^te iTicthr>d of checking g sate hB to 

puL a i£taLLi>ii on tlie aii Emm thE iLtE 

hi questLMi, cati procMiL Co a eon- 
aidfrnti^in of the type o( l?Et siipnal de- 
^ie-emSt 


f-fl) A cnntn[i^unK->'wive TtanftniitLEL' 

eOn^Ll be £tnpluyud. TLijm ^OLlkJ 

afford mfcarm^Einn Ml fidd in- 
Eeia^iciee, but In genera] wooEd 
ffffj fti mith ^tn rd inf 

eebuEE^ ivh.ich migbl bt nbj«e- 
tionahle ifi cele^isioEi wu’v^ae. 

^tl Secondly, no actual Icleyis^on 

lEatiuh craiLnniriiing k L^C> 

EefTt aigna] oFfer« pos^ibiliuea, 
Etncc it tvooLd permit dtrect -oi- 
srivktann oJ pbr&i-re qualify arwl 
fleki btiLciteity. Thii -probably 
ifl^ould be the ideal technique. 
The nbjcLeL-^s- ta thiB i^Ea aje 
prkcrieal chwe- To prpvHte 
direfj rhtii, the stktiOn V^-ubLii 
have to l adLnte power equivaEeiK 
to die pfoqmed TV ttafioji, atid 
■vkoicMh ttwrefnre, "he vc-r-y TtEarl-y 
aB lar^f aj^d expensLye. Uov*- 
ever. this -tyifTHL -sJil] lundm- 
rnn-iidorntinn. jjLlv^uiti^Efl 

of obsei'vatb^L of i^bB]iEy 

ftre obvinLLS u any rc^rvEr in- 
xEaLlatiaclJ already Exi^t In lH« 
service area. Chci^ sets can Ik 
gsEd f-ar typical JjL-the-hociie 
obtKrvaLLotis and demonsErs- 
tUmt- 

(r) TlLlrd. a swcpt-ficquehcy rw- 

trjiuiinLttcr enuid he UJwd to in- 
iheate Ehe preacjKa of reftcc- 
ticHifv, bl]t the r^lad-vc d^lay of 
the eieflectinns b not easy to 
obtnlnr 

(J) And -K-nahy, u. pubE UdiumitEEir 
fotdd be smpEijjrd Th-iK type, 
nf aignal wUI pti mil observa- 
eicn of fiefll- Inttmiity. Uiing n 
tpecial pn^ic Feceiver with sn 


Obfe tte thc uajvw^ problems confrotn- 
ing proapeetlve tetEviisttin and ^}A sta- 
is tbc proper seleclion cJ an *fi- 
tenna. fiLlE. Tn rTRny iTivtaiDTES there 
^Kp|y one rcalJj good siie avaUahIc- U., 
the ttjp of the talirst buihftnfi of nearby 
bdJ. Et Ib gQ;BTn.l]y nut ^^c■ES^!k^y tn 
itivcJtc the L5i« of siie (esiiay jneihodi 
loadiTm thJS fact, lu most caBea^ how- 
rv&, th? KjEiEtum E? rint » simpfr. The 

eomnanhlEy muy OpfBr a immbET Of pn»i- 

sihk Incat ioLiBH nEI promisiii^^ but JioLie 
uutaiaridmi^ 

Wliar fulcs apply iti making the final 
solution , kSSmtOnL^ Eli^f the CrJk- 
t\ve cosi w-fMdiJ be tiK ssme for «ach 
31 tE iiiKi#^i- ro^s^dc^ar^pn. 

rrEiifimlLy, thr Ji'tr^ iipJn Tulc-ot- 
thiniiL applies fairly wbEI. Heiglii, oE 
enuT^e, 30 eKtremriy imporrant. But. 
if BOnee nkturki pinmi-nHrnc^ luitab^e '(or 
Jin auceniui locatimi Jje^ oei iJhe 


im-.r4Kin| irrii^rmtHL. 



3Measuwetnew§tTechniqM§es 


Study of Types of Sites and Equipment Which Can Be 
Used at Test Points^ Reveals That Four Types of Trans¬ 
mitters Afford a Means of Checking Before Final Selection 
Is Made; CW Transmitter, Actual TV Station, Swept 
Frequency CW Transmitter and Pulse Transmitter, 
Effective Results Achieved in Typical Setup Using a 
Hard-Tube Pulse Modulator, Two Coax Loop Transmitting 
Antennas with a Power Gain of Two, Modified TV Chassis 
for Pulse Reception and a Barrage Balloon Equipped with 
Transmitter and Antenna. 


£. S. CUMMER 

CamiBBrci?! EirtelnBtt 
CnginMrfna Produtli ftCA 


OSCill-OSCOpe output irldfcCa.torj by 
radar technique the time delay 
between the received pulse and 
any reasonably ]oii^ -delayed 
echo cau be oWrved. Relative 
strength of tlie echo can be de- 
terntined. 

The pulse tecluiique seemed to offet' 
the greatest promise, so in our devel¬ 
opment of a practical systcirij we se¬ 
lected tills approach. 

Power outputs in the order of 30 kw 
(_ffrp) 5 .re frequently encountered in 
TE broadcast mstahations at tills time. 
A small simple pulse transmitter em¬ 
ploy in g radar principles could provide 
this same order of power. Although 
it might he possible to compensate for 
lower test power by added gain in the 
receiver systeiUj this expedient was not 
deemed wise, Modern TV receivers 
approach fairly close to the theoretical 
optirtium noise figure. Therefore, it is 
doubtful if a receiver could be provided 
which woukl allow a justifiable reduc¬ 
tion in the test transmitter power. The 
test should furnish inforirLation of cov¬ 
erage in the fringe areas. If the test 
signal is obscured by noise in these 
areas, no accurate esHmaces can be 
made of what improveTnents higher 
powtr at the transmitter might yield. 
We, therefore, set an of 30 kw as 
the practical goal for our test system, 
assuming an antentia power gain of 
two. 

The problem of supporting the 
tramr-mitting antenna of such a site 
measurement system was quhe difhcult 
to solve. 

Temporary masts or scaffolding can 
l>e used, but if die prcliniinary tests re¬ 
sult in poor coverage, there remains 
the problem of extending the height of 
these devices until satisfactory cover¬ 
age is noted. 


Jfrborffe Supports 


An airborne support, if practical, 
would overcome the above obJectEons. 
This support might have to operate at 
heights Over hve hundred feet above 
the grouEid, It would be impractical 
to have an airborne antenna fed by a 
transmitter on the ground becau&t of 
excessive line losses. It is, therefor^;^ 
necessary tliat this airborne support 
provide sufficient lift for both trans¬ 
mitter and antenna. The tranemitter 


primary powei' supply could he se!^- 
Contained or power could br fed from 
the ground- 

One of the most desirable ctiaracter- 
istics such an airborne support must 
possess is the ability to hover a Linos t 
motionlessly for ’several hours at a 
time. Ttie only apparatus which has 
been able to fulfill ihe^e requirements 
has been a well-piloted helicopter. 
Tests have demonstrated their ability 
to hoverj and they appear to be capable 
of much better stability than any other 
airborne test platforro. The I if ling 
capacity seems CO be adequate in the 
case of the larger machines. One heli¬ 
copter operator who uses a Sikorsky 
S-51, estimates operating costs in the 
order of $fiS.OO per flying hour* The 
main disadvantage of this type, heli¬ 
copter is lack of general availability. 

It is possible that in the future 
more of these machines will be avail¬ 
able, which would eliminate the major 
objection and perhaps lower the cost 
figure. 

The transmitting antenna should, 
ideaJly, be equivalent in pcrformatice 


a prei^ni^d Third 

Broad£ail Ertgiji^friag 

Conference. 


to the antenna which will eventually be 
employed- This obviously is not prac¬ 
tical where small size and light weight 
are of paramount importance. 

An appro^Kiiniation of the idea] case 
Is reali^ied when the antenna used in 
the te!?Es has enough vertical directivity 
to eliminate straight up-atid-down 
radiation, Some errors may he in¬ 
volved through using a wider vertical 
angle of radiation than the final an- 
tenna''Sp but tests have shown fairly 
good correlation. In general, the 
lower gain antenna will produce poorer 
results than the larger stacked arrays, 
thereby yielding conservatively weight¬ 
ed lest data. 

On the higher bands, two stacked 
loops seemed to give the desired pat¬ 
tern with the simplest antenna layout. 
On the lower banda^ the loops were 
hard to con struct, so stacked turnstiles 
were employed. Other configurations 
might well be used tci achieve the same 
results. 

The receiving setup should, oi 
course, be mohile^ to facilitate rapid 
surveying of a large area. It should 
be possible to make measurements 
while in motion. Communications be¬ 
tween the transmitter control point 
and the mobile units would be a desir- 
able^ hut not a necessary feature. To 
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Figure 4 

A test pattern taken frcun WCAU showing ibe 
distortions caused by echoes. 


facilitate a rapid survey, if costs per 
unit time are considerable, multiple 
mobile units may permit a cost saving. 
For this reason, low cost and generally 
available standard equipment should be 
employed wherever possible. 

The receiving antenna could be a 
fairly elaborate affair with ejttreme 
directivity to permit analysis of direc¬ 
tion of arrival of echoes, or, to expe- 
dite observations while in motion, it 
could be relatively non-directionab 
Opinions differ on the best approach 
to this problem. The antenna height 
should be such that mobile operation 
can be used, but it should also be pos¬ 
sible to extend the antenna to a stand¬ 
ard 30-foot elevation to make direct 
measurements at this height. 

Unfortunately, few of the commer¬ 
cially available held intensity meters 
are suited for measurements on a 
pulsed signal. However, the require¬ 
ments are such that an improvised set¬ 
up can be made using standard compo¬ 
nents. A wide-band receiver with a 
pulse detector and pulse observation 
^scope can be used as the receiving and 
indicating system, and a standard sig¬ 
nal generator can be used to standard¬ 
ize the receiver sensitivity. Calibra¬ 
tion of the entire system, including the 
vehicle and antenna may be made In 
the usual fashion in a standard field of 
known intensity. 

The techniques of pulse observation 
are fairly well known. A standard 
synchroscope can be used to observe 
the nature of the principal pulse and 
subsequent echoes. Delay lines permit 
observation of the full pulse length. 
Sweep rates can be chosen to display 
echoes to advantage. 


Recording Sysfent Probleni 


Due to the complexity of the infor¬ 
mation to be recorded, signal intensity, 
number and importance of echoes, geo¬ 
graphical location, etc., the recording 


system poses a serious problem which 
has not been completely solved. Pho¬ 
tographic records with marginal nota¬ 
tions seem to offer the best solution. 
It is not too difficult to arrange a sys¬ 
tem to record peak signal voltage on 
the usual chart recorder, but this often 
does not provide adequate information. 

We have, up to this point, deter¬ 
mined the no^txire of the dements which 
wdll comprise our measuring system. 
We have rejected some obviously un¬ 
suitable arrangements. We have made 
some arbitrary selections of the re¬ 
maining choices. We have planned a 
system which, we believed, required no 
radically new or untried techniques, 
and which would be assembled from 
components presently available, No^v 
let us probe the manner in which we 
applied the principles and the amount 
of success achieved during held tests. 

Tes# Traits rnifte I* 

The test transmitter, designed to 
produce a 1 -microsecond pulse at a re¬ 
currence rate of 400 pps, and a peak r/ 
output of 15 kw was built around a 
hard-tube pulse modulator.^ 

The* rj section of the transmitter 
consisted of two triodes (VT-127) 
connected in a push-pull, tuned-plate 
tuned-grid, grounded-cathode oscillator 
circuit preliminary tests showed the 
feasibility of this circuit on channels 2 
to 13. Our tests were made on channel 
13 ; somewhat better performance could 
be expected on the lower channels. 

The transmitter was operated from 
a 4C>0“Cycle single phase 1 lO-volt power 
source and consumed approximately 
500 watts. 

The pulse-rate was controlled by 
the main power line frequency, ap¬ 
proximately 400 pps. 

The oscillator was designed to feed 
into a balanced two-wire rj transmis- 


Fifiurfl (5 

Mijes Eroivn, headed the field expedUiotiK 

during (he site prfiject, at the eontrois ef the 
te&t and jneoAtirement equipment in the truck. 




Fifeure 5 

An undisturted WCAU test pattertt. 


sion line of SOO-ohms characteristic 
impedance. 

The unit was housed in a light cylin¬ 
drical protective container, and had a 
total weight of about 58 pounds. Its 
design permitted hanging from a rope 
support or resting on a flat surface. 

The 400 cps main power supply was 
derived from a rotating machine which 
required 220 volts 3 phase to drive its 
motor unit. A rectifier power supply 
supplied the required dc for the gen¬ 
erator field. 

Trcmsmfffffig ilnfeititas 

The antenna used in our tests, de¬ 
signed for channel 13, consisted of two 
coaxial loops, each one wavelength in 
circumference spaced approximately 
one wavelength. Its calculated power 
gain was tw'o. 

The antenna which w^eighed approx¬ 
imately 2 pounds, could be suspended 
from a rope harness or clamped to a 
horizontal boom for rigid support- 

Neither the transmitter nor the an¬ 
tenna were designed for all-weather 
operation, although after exposure to 
the elements for a reasonably long 
period of time successful operation was 
achieved, provided the units w'ere al¬ 
lowed to dry before applying full 
power. 


Receiving 4iifennas 

The receiving antenna was quite simple, 
consisting of a folded dipole and one re¬ 
flect or spaced % wavelength. 

Means were provided for supporting the 
antenna 12^ above the ground for continu¬ 
ous mobile operation, although the mast 
could be extended to a height of 30' if 
desired. Rotation from the truck at either 
elevation w'as also provided. 

Antenna termination box provided 
means for feeding two receivers from one 
feed line, an attenuation of about 5 to 1 

’MIT type 3. avaibbk in Mnilted 
from war surplus. 
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b voltage resulting when this branching 
circuit was used- 

The pulse receiver was a modified tele- 
vision chassisj using only the picture chan- 
nel up to the video amplifier. 

A variac and voltmeter provided means 
for maintaining the line voltage at a con^ 
slant value* 

The video circuits were compensated to 
match the input circuit of the pulse 'scope. 

A chopper relay was provided to supply 
a zero-output base line to facilitate gain 
measurements using a cw input |signal 
and an ^scope output indicator. 

The picture receiver was a standard 
model. 

The pulse observation 'scope was Oper¬ 
ated in the triggered sttfcep position, a 
delay-line built into the 'scope permitting 
observation of the entire pulse. Minor 
modifications were made in the intenslfier 
circuit to produce a brighter trace,' 

A standard signal generator was in¬ 
cluded to facilitate calibration of the re¬ 
ceiver sensitivities. A terminating re¬ 
sistor and an elevator transformer was 
used to transform from the unbalanced 
low impedance of the generator to the 
300-ohm balanced inputs of the two re¬ 
ceivers or the branching network. 

A telepltone circuit was provided be¬ 
tween the operator's position and the driv¬ 
er's seat in the truck cab. 


The Tesfs 


Our test consisted of mounting the 
transmitter and antenna from a barrage 
balloon® inflated with 3,000 cubic feet of 
helium and allowing it to rise 250 feet. 
The transmitter power was supplied by a 
ground power supply connected to the 
balloon with a pair of light insulated 
wires. Several days were spent in check¬ 
ing the transmissions by means of the mo¬ 
bile receiving unit. It was found that the 
balloon, in the presence of a light breeze, 
would not remain in one position for any 
predictable length of time. This shifting 
in position and altitude of our transmit¬ 
ting antenna resulted in wide variations 
in received signal level. The balloon was 
accordingly discarded as a suitable an¬ 
tenna support. 

During these tests, however, we had 
become familiar with the operation of the 
equipment and satisfied that it showed a 
reasonable amount of promise. Our next 
Step was to correlate our measurements 
against a known TV signal. 

Accordingly, arrangements were made 
to use the facilities of WCAU-TV in 
Philadelphia. Our test transmitter and 
antenna were mounted on the WCAU-TY 
tower in the center of Philadelphia at a 
point 725' above the street level and ap¬ 
proximately 60' below the center of the 
WCAU-TV antenna. In general, the 
field strength from our test setup on chan- 
nel ]3 was found to be roughly 70% of 
that from WCAU on channel 10. 


Three Tei# Runs 


Three test runs were made on as many 
radials. The first run was from WCAU 
to the Philadelphia Airport. 

At the airport, both WCAU and our 
transmitter pr oduced about 60,000 micro- 

^Wflr surplus type M-^l. 



Figure 7 

A view of the pulse truesinitttr Bospcnded from 
the blimp during 4, typical test in Cimden, 


vohs on the antenna feed line with the 
antenna 12' above the ground. This sig¬ 
nal was sufficient to overload the tele¬ 
vision receiver when the feed line was 
connected directly to it. The airline dis¬ 
tance was about 6 miles, and excellent pic¬ 
tures were observed at this particular 
location. No echoes were noticed even 
while rotating the antenna, a clear steady 
picture being maintained even while driv¬ 
ing the truck at high speed along the 
highway. In some obviously poor receiv¬ 
ing locations: echoes were noted and ex¬ 
cellent correlation was observed between 
the picture and pulse presentations. 

Two observers were used, one checking 
the picture and the other the pulse. In 
almost every case, simultaneous shouts of 
echoes were heard when a poor location 
was encountered. No serious transmis¬ 
sion faults were noted on this run. 

The other radials chosen extended from 
Philadelphia northwest to Norristown, 
Pennsylvania, and from Camden to 
Princeton, New Jersey, Good correlation 
between both signals were the general 
rule, and no serious differences were 
noted. 

A trip was made to the region near 
Wyncote, Peimsylvania, from which sev¬ 
eral complaints about echoes had been 
received. 

The particular address which was first 
investigated showed that the complaints 
were justified. The section is shielded 
from the line-of-sight path to WCAU by 
a relatively high hill, and across the val¬ 
ley a higher ridge of hills receives the 


Figure 8 

Ciasevp views oi the equipmenl used during the 
te$ts: pulse receiver, Alighlly oipdified TV 

receiver ?nd tKe 



signal more-or-less directly. Signals re¬ 
flected from prominent objects on the 
higher hill arrive at the Wyncote section 
with an intensity comparable to the main 
signal. 


Frob/enis 


Several pronounced echoes were appar¬ 
ent, Although the intensity of the echoes 
relative to the main wave varied widely 
with the position of the receiving Sntenna, 
it would have been difficult to pick a loca¬ 
tion where an acceptable signal could be 
received. With our antenna extended to 
30', the situation improved somewhat, but 
even under the optimum conditions pic¬ 
ture quality was somewhat degraded. 

The pulse measurement showed very 
close correlation with the picture obser¬ 
vations, The direction and distance to the 
major reflections could be estimated with 
a fair degree of accuracy. 

To check this determination, a run was 
made toward the echo source, following 
the antenna bearing indication. 

As the mobile receiver approached the 
hills on the opposite side of the valley, 
the separation of the echoes and main 
pulse became less, and we finally arrived 
at a group of three large w'ater tanks, 
each of which was responsible for a major 
echo. Other objects were also producing 
echoes, but the three tanks were the prin¬ 
cipal offenders. 

In the region around the tanks, echoes 
were still serious enough to cause rela¬ 
tively poor pictures in spite of the in¬ 
creased strength of the main pulse. 


System Results 


The tests conducted to date seem to 
demonstrate the essential practicability of 
our proposed pube-test system. Our ex¬ 
perimental model has not been developed 
to the extent v^-^here it could be considered 
a commercial product. It was not our 
objective to develop such a product, but 
rather to prove that the equipment could 
be constructed and employed to provide 
propagation data under actual field con¬ 
ditions. 

Our experimental setup gave reasonably 
good qualitative data. A trained ob¬ 
server could, by using this equipment, de¬ 
termine correctly in almost every case 
whether good, mediocre or unsatisfactory 
service would be rendered. It may well 
be true that the general lack of precision 
encountered in nhf propagation measure¬ 
ments will introduce so many important 
errors that further refinement of the 
measuring equipment is not justified. 


Use of Test Dflfto 


It must be remembered that the data 
furnished by a preliminary check are not 
intended to supplant data taken during a 
final field strength survey, made on the 
completed installation. They are merely 
used to indicate approximately what re¬ 
sults should be expected. 
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Tht 11^400 rf fJummy Lt^aii. 


Feur types of dumDay laadg to ri^ht) ? 30ft"watt incanit^ccat 

lamp; ohmspufi unit; 660-wact ffat>iroQ eleni«at; 660 watt ipiral- 
beaUr cl«ineot» 








RF DUMMY LOADS 


Survey of Several Types of Air-Cooled Resistors, Normally 
Used as Broadcast Transmitter Dummy Loads, Reveals 
That One Type, of Low Inductive Design with a Wattage 
Rating of 11,400, Is Very Effective. 


The dummy load is a particularly im¬ 
portant piece of equipment at the 
broadcast site, affording an opportun¬ 
ity to study the radiation characteris¬ 
tics of the transmitter, either prior to 
the installation of an antenna system, 
or with the antenna cut out, during 
off-the-air periods* 

The dummy load is actually a resis¬ 
tor of usually known characteristics 


by HERBERT G. EIDSON, Ir. 

Chi«f Etiifine^r, WtS and WIS-rhi 
Tecfinieal Plrectar, WIST 

that is used to dissipate the power 
from an rf generator (the transmit¬ 
ter), so that the power from the gen¬ 
erator can be measured accurately or 
long’ tests can be run while the gen¬ 


erator's output is placed into tlie load 
and not into an antenna where it would 
radiate* 

The simplest load that can be used 
as a dummy is a regular incandescent 
lamp bulb. For transmitters with over 
l,00Q-watt rating, however, this 
method becomes rather cumbersome. 
If 100-watt bulbs are used, then ten 
are required to dissipate the wattage 
without overloading; 500-watt bulbs 
can be used but are rather expensive 
and usually require special bases* The 
resistance of a bulb is also very diffi¬ 
cult to measure, for it is not the same 
at different degrees of light intensity 
or wattage dissipation. At frequencies 
up to about 30 tnc and at low power 
the bulbs can be used as a simple 
dummy load. This type of load pro¬ 
vides an accuracy of about 6% if the 
following method is used: Let us as¬ 
sume we have a 100-watt broadcast 
transmitter in which we want to de¬ 
termine final stage efficiency* Two 
identical lOO-watt 120-volt bulbs are 
first obtained* One of these is coupled 
to the output of the transmitter and 
the other connected to the output of an 
auto-transformer plugged into a 120- 
vok ac line. A reliable ac voltmeter 
should be placed across the lamp ter¬ 
minals, an ac ammeter being connected 
in series with the lamp. The voltage 
should be adjusted until exactly 100 
watts are being dissipated by the bulb 
as indicated by the readings of the 
two meters, the watts — B I formula 
being used for calculations. With the 
use of a light meter, a reading well up 
on the scale of the meter dial should 
be obtained, the distance of the light 


SimpHBsd scliemdtie af the WJS AM dummy load* Each resistor b a 44-olim (approximate) unit and 
(bp wattage is 28 S; the totai resistsfice is 18*2 oh ins, is 6*7 ohms a I 6ftv kc anti the total 

Wflttale is 11,400* 
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A typiwl mike setup for a remote with a baud. The applause meter la at the left an the table and 
la coftneeted to a tniefophoDe {not abownl which hspfts from the ceniu^ of the atidJtoripou lo this 
mstaace d separate nuke wea osed for the vocalist and the anootmcer, and a special A» amplifier 
employed since re-'inforcoinent was not rec^uired for the band. 



Closeup of the miniature transformer mounted 
in the corner of a amplifier next to the phono 
input terminal strip. 




it is not susceptible to breathing;noises. 

With vocalists experienced in broad¬ 
casting, you will have little trouble 
with the ribbon mike, if you wish to 
use it. Frequently vocalists prefer the 
ribbon as the accentuated bass charac¬ 
teristic of the mike augments their 
style. 

Sooner or later you will have to 
make a quick remote setup with an un¬ 
familiar dance band. If the leader has 
participated in several broadcasts, it is 
best to ask him what special mike setup 
he uses for his band, since his group 
will probably have its own distinctive 
style, brought out best by a certain 
mike placement. His observations of 
previous mike setups are also quite 
valuable, since he can call on his ex¬ 
periences with engineers on previous 
remotes and, while his advice may not 
apply perfectly to your particular loca¬ 
tion, the information can serve as an 
excellent guide. 

Generally, the microphone for the 
sax section picks up the brasses. The 
brasses are usually seated directly be¬ 
hind the sax players. The strings are 
difficult to pick up as they are not as 
loud as the other parts of the orchestra 
and the special mike for the string sec* 
tion must be thoughtfully placed to 
avoid too much brass section pickup. 
Another non-di recti onal or cardiod 


FA ampHliier oireuit modified for broadcast sta* 
ima ufi£. Tb« transformer (r) is positioned 
for minimoED bum pickup. 



mike should be provided to pick up the 
string bass, guitar, and drums. The 
mike should not be placed too close to 
the drum, as it is loud and may mask 
the other rhythm instruments. The 
piano may be picked up by the vocal 
mike. On occasions, this is impossible, 
and accordingly a separate mike will 
have to be provided. The foregoing 
is a guide, and in this work, the rules 
are made to be changed. 

A pa microphone is frequently 
placed adjacent to the vocal micro¬ 
phone, since the vocalist is the only 
member of the band that needs sound 
reinforcement. 

Let us now consider a very impor¬ 
tant part of the remote picture that is 
too often overlooked, shownwmhip. 
While actual conduct of the show is 
the announcer's responsibility, the en¬ 
gineer must cooperate by providing 
the additional facilities required by the 
show. 

Whenever possible the remote man 
should make as professional a setup as 
conditions will permit, particularly 
when the equipment is visible to the 
audience. We all know that to the 
eyes of the public, the man operating 
the equipment is an engineer. Why 
not preserve this favorable impression 
by avoiding haywire installations? 
Engineers should not appear at a re¬ 
mote loaded like a pack mule with 
equipment. Perhaps two trips may be 
required, but it is worth the effort in 
providing that more favorable im¬ 
pression. 

Equipment should be clean. Call 
letter plates should be on every mike. 
Every labeled mike appearing in pub¬ 
lic is a plug for the station and call 
letter plates last indefinitely. A sign 
painter should letter the station call 
and affiliation on the remote amplifiers, 
the pa amplifier and the speakers. A 
simple letter design is attractivo^ easily 


read, and can be quickly touched up in 
the event it becomes damaged. 

An effective way to add zip to any 
remote amateur show is to use an ap¬ 
plause meter. Contrary to accepted 
belief, it is not necessary to have an 
elaborate electronic gadget to evaluate 
applause peaks. All that is necessary 
is an extra remote amplifier with a vu 
meter and a mike placed far enough 
from the audience so that whistles from 
any given group will have no effect on 
its operation. A high front position 
of the mike is suggested, and the am¬ 
plifier should be positioned so it can be 
read by both the master of ceremonies 
and those in the audience at close 
range, though it is not absolutely nec¬ 
essary to have the audience see the 
meter. The size of the meter on the 
amplifier may make reading the peaks 
extremely difficult. Before the show, 
the gain of the applause meter can be 
adjusted for suitable reading when 
warming up. 

A pa system should be used on a re¬ 
mote whenever possible. The pa is an 
immense aid in attracting a crowd or 

{Continued on page 3Cl) 


An ii^terview at a remote point a portable 

dyoamic mike and a home made hendb aa 
seriiMjd in the text. 
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MMesignProMemsin Triades 


Tubes Required to Generate RF in tbe lOO to 1000-mc 
BandS] Partieulart]^ for Broad Bandwidths of G me or More 
■ for TV, Pose Many CompEex Pfoblems, the Key Question 
Being How to Obtain High Electron Current Density in 
Any Type of TubOf Including tlie Klystron and Magnetron, 
Except the Traveling Wave Tube Where Beam Density 
Limits Power. Analysis Covers HF Tubes Devoloped for 
Class B or C Application, Operating with Circuits External 
to the Tube. 


by HOWARD D. DOOUHLE 

DH^HldFtvTTprtt FnElqHf 
KlK-tiiEtl LBl]*r«tarhM, lite. 


I'lfLfcE AJ^I HANV wiyi tO jfEijnjitc or 

jjEi}tlLty ip thf 100 lO I,COO 

rtbc h4hd. T-j eftorE 

hflb hi'Cti Ipcnt in eKiJoiricig il\r. nl 
fricukE and tetrodes tor ihia wDrk. 


This ap|>rc^th lj?cn -fplLowcd in 
Ttew oF [ht -fiiEjrtrijrnLe jvaiL- 

□Wrr roi lyhrs of (Hfer ai low 

^^beftcifiB, p\n3 the i:tzt iliat th<: clct- 
LTonk iifid mecIvanLiiaJ design rclu- 
tivrSy simple roTTiparcd wieJi LrabLit- 

In Fi^litE I A ^T3.pl]U:a| nri- 

«lyti? dE the profpesa made dmiiiK ihu 
Jast nrm: y^T£ m Tiiisinf the powcf 
Iri^tl u.Tiit FrtgufiMcy ud LriubEii^. Thi- 
term JT on the graph rcprcs«iLs the- 
pawtr ahtMiTublc ill a . rilTOw bD^id 
tEtr-cdt wrtb iTittn-n^S nrirTAErvI 


The pfinejjnl caS^rati^mi cp 
l^laai^Ti af biffh^rrqiSfey tubes a»: 
j' A^ve rLHSl^Je 

v;;;jcliTK:ticin wavfl^ri&'e] rautt m 
^ ^han of ^ wA-vetEngEfi^ 

(b) The ti\m u" Right oE e 

t3'Op(lx Fn^ cutluxle tn annrir imu?l 


Binall compared with iTw pt^iod 4ti 

I thi^ obclI latbOit. 

(rj Inductaiicf in 3au.dE Ed n^t^L- 
tTodei TT^-u^t br kept t\s low aa poa- 
libk, 


fd!) IiEt^rtlE^trodc cnpacitaiwcs 
rnhiBi be held aB kiw a? 

1 ,^] AM spifflces carry itig p^ eui- 
ttMt mbit \yi 4if Icviv T^Bistflncc atid 
intulatorB biust be uF r low Mhs 
Hi Fnr br-radho.nJ tcE-cvisjon ap. 
idiearjobx the tube mu^t oi>^r.nte ai 
relatively low plate volUge and IfLgFi 

curmnL 

{ffi GcHi4 iJiinnal desigr is re- 
qbi^ed. Lo iQjLJitiiiiL vn„>rkiiLjf pBflia al 
? nrfficicjiL|y low icmpera^iiTc an4 dj 
leduCe- frrrpirncy driftE. 

T-h^ Good iBiicctiaiiicul dn^ijTP IE 'T- 
tjnired To malnmiri good aligtintf^nc 
of eleclt-odes; tu pie^nt frequency 
variat^obB ai a resiJi oF [rwcht^tcHl 
v^Tiatlon^. 

Thi& list fJl-eBeiil^ the rnoTf irppor- 
canc aspects of tube dcsig^n ajkI 
n\tAjis erf rngrin-rraqg these factors inid 
good tuht: dtiiE!n thr proRTK^. sbown 
in Figure 1 was actiicMcd. 

The ^OwCt prDblcin ax lia^ically one 
eJ E-iic. iJie Frrqtiedwy Ib fcnciea^Ll 
1 SHTiple CaViry npBi-lEing' jq its fliPdR- 
rnetital niolc ™ill deerease i;i aiie. 
Ttiii initranE that 4 tithe work^q^ I n 
conjunction vjiih &uch u eiTLCy and as 
a ]tart ^if it inwit at» decrease In Bbs;e 
Cfrtfl-iii *F eaviiJes can bt niadje 


*Fd-4ji4 it ACe^rrd fzt rjin^ 

^rnijwi/ NAB BrtMitsasi ffu^rji^^/iiii^ 


trhtL-li arc muru w^velengfths Innjjr Lit 
one din^efiGion and Lhe^e^ 0 Tc havt a 
larpfc vnFnnv;. An annular eavity ia oE 
speh a And of^i^rx ppxBi^^itLtLp: oE 
iecommodalinK ^ lutrge asid a higher 
jmwer eirbs- 

FLgufe 2 Lllustpaiex many poiiin 
Sistrd in the defiiffn rrqqiifftaiertts, iiid 
th« pnijer^'JcsLve dMiffn of a Sft- 
kw L^ind^ AE. ^ 2.^ aivd L LCt itil. A 
ventaonal Lube ustii at Iht tow AM Frc- 
qn«irjEg appojrj it (fl) MecbajiicBlEy 
ihii Eul^ liBcj a pitfBB qp the. cath¬ 
ode and A copper Ai>irjr>r:eivr AHodc 
p^caL. Long gIzEE wa.^ USWd largely rlur 
10 case Lb hatidlLL'i^; glass sealing could 
he bpjvffled al large distaores irorm 
iiiBuJ wiOtout daogc^ cF xKal 

brcalLage From licat while BcaEiiig ti& 
tuFje- The tube iu (b) iStusLratefi 
bow eJertrodt le^d irv^iKtance has been 
TCdifiCed., by -xiltip!}- xhurtcniiif Elic 
glassware aiid uniti^ Iwn [;^raLlel ixiit- 
npTtLons to the grid Fui thcf progr esB 
^^ade in reduein^ l^i^d ijM^uccaucCB ib 
sbo-yi^Ti m (<). All leads tncluding bolli 
rathodcK arr m^de -orv Urge 
cylinccL's This laticr tube u.Ibu hax ?ub‘ 
Ftanrially reduced tnlereLeccrtale spac- 

iqgx tu kiov^ir tiitm imperlar^e and 
^ediice ^raosii tiotc. It kpj nut breq 
necessary nt this power load aiul f™- 
qunicy to- sJioTten lhr length of the 
active cathode ser-octurc. For a-ny hiKl^*- 
Rr Frequency dtati i]F> tftc this wcdct be 
the iiCict Elep -wnlh a cnnscqvent t'CdtjK- 
[]oii in |>ower ucileBB the diaiTfcrer were 
stnruJtuiieuuEly inur-caSflcL 

Figbi e 2 shuwx ^ SQ-Vw tube dev-cF- 
oped lor 110 me and t>*iide it u IS-watt 
triuHp, I he 2C3fl, for flvc_ These 

ti;p<h tubes urr nt the extremes of the 
power verstti Ereqittncy cuive oE Fig. 
lire L 

Figure 4- LIluBEtatcE thr prc>gren5!ve 
desigy^ achieved w^b Lne rcajiug fre¬ 
quency an tetjodea. For cconoitiiL rea- 
SOnx teircdiii are nOt rn gnreE-Hl q^e at 
high power: even at low fret^utneien, 
to d^ite aiost tetrodes bemg raued bvLow 
L kw. rhK necrxxily fnr uxing trtDdcs 
in grounded pdd cFrcuits abovd so lo 
IFIO rfiL, -with inherently inw [>f>wpr 
hfls renewed interest Lii Lite possl- 
h-iltty of cd^EaEbang uiluLuiittaJly higher 
j^aLii^ cn trrrodes. Gonsiderabk ud- 

^^£^1tagt^ Li rctEizeJ up WU tO 

^F]f! nne, defending on the power loid. 
Ctpacilivc f-eedbuck frnm ptate to cem- 
trol prrid fliid Jesii indiKLUJice ftObI 
i4:rrCn lf>c:ithndc hmitE gam nbovc the 
ErettbcncteB given In {a] 4>F Fi^fUTe 
4 vue huTE lliE Euw frcqurjicj drsagn. 
Here the glass erivcLcipc U a vacumn 
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iflEUir Jkoih Ehc Wb br^n^ mtiiiiared 
£a:rc[LiLlv. 

The nrxL iLtp lnvolvffi UT? Ljf 

ch? [ranBmittrF and adjuaLanp of the 
and laud cc^itions ntitil the 
larnji brin^ ukklI ab a dumTii^ Fnad 
comts as hfif3i.[ hs tlw hnst ^u.Tr\j\ vfhkh 
w:us m-eaBurtd oia Ihf fiMLcr and 
al che Bacnr riEitn’raLC. AL ttlii ipproenl 
the IrannrtLLCar wiN Ew nnvv jyrtKliieLn^ 

JOD walLB. The -nflidciiey can rtien Ins 
dctermh'ied by ffividing- tht 100 watt£ 
oulpaE the dl^ itifiiiii to the tr^in?- 
mlitKf- I[ a aacrificc oE accuracy jnast 
tie tatei^, ditc tn la^k nf rxtra uiaLei iaJE 
mcntioiicd suth ^ a lightnwtcj, ctr-, 
then die ewa EampB c-nn he uinl ilons. 
In 1lii£ case th^ Umpa arc inlaced side 
hy xid? and ^h^ iTinBun^Etcr Li adjusted 


Thi ErtniiRilvrii Ol Chi lii^lfcviT Ini 

|E ^'IR. 



ikHtaL the tv^o Jamps appear to have the 
-uajnr lKri^bt[iB&, zh^ eye it? jlti 

iifadkator. If Lhe lanjpB arc rated ai 
l2ll ¥citt5, then tlif criteria shAifvId b« 
AcljuBtjed to 320 vnhi w* read oai the 
roJtn iQtcr acroBB the lamp tcTTn^naEa. 

Uve n^aiiL dlBodvanta^e oE uiin^ 
lan^ps ai duainay le^da t-B that nr? Lt 
jwver sure that the tranamltccr's final 
tnLc platei aie operaiin^^ into their enr- 
reedy rejected fead. (Tfit pro|>er 3uaif 
fnr a ti^nKrnittCT :l raBiscor of knou^il 
du i AuLar Jalici.) 

A ni^l-base nlToy flat-wire fLcrrujci] 
whh a fating of atinnl wntn ijron 
eloi^icnt tb^t u irand tn r^iore life to 
hsi mcd-^ULt flatifona), has letn Scwnirit 
eKOeMflnC a Load It ii unsrplt flikl 


my afcdilt Thfie i& very little re¬ 
actance at beoadeait f^&q[u£noie& in thia 
'msastLir aTiifl thr. rE^iEtzince c:haa^CB 
Mery little for BrnalL amouncB oE wall- 
^E'^- Thrc^ nf these have 'hecii cor- 
ihzctcd patalleF to fnJiy load -3. 3,rKXF- 
Matt FM trauBaiiLtcr operalinf nt 104 .? 
mCn Calculation of cflkicncy ^'aa im- 
pCsB-iLEB due to hiji'h reictancc. in the 
leads iii l?iis. hijph frcqitenry^ buE the 
load setvBd iia pocpOkc- Ln aLl^winf the 
tranEroittcf lo be ruEi at about fah 
pcwcf Fur abuut 2 vi-'e^Jc, while Lt was 
beinp adjoBted properly. The «- 
iL^tort hfld to be carcfulEy ^'atehed 
■during this iiieTifld. huwrvcF, Eur hut 

[CuiiI^iwl^ an 
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REMOTE EQUIPMENT 

And Setups 


How to Choose and Use the Correct Mike^ Amplifier end 
PA System for the Remote Job,... How to Adept Standard 
PA Amplifiers foj Broadcast PA Work. . , . Attractive, 
Professional-Type Equipment Layouts Which Afford Best 
Results. 


by ADELDERT KELLEY 

CKIir SruiriHr 

yfiHHp hew Vdim 


ThL R.EFi^niTWhE nwve nE thr 

iT^i LfiLWtitinK ^IV qhe brwidca&t uich- 
■niriaTt's schcdyJe. Ahrtost tvcry 
piea^cn^ jn niTniFunl «niaSian ^4 Jt li 
certnirly trut ttiai, Lf vR.rir|ry is the 
Fpaof of ]ik, ths MUbCrtK tbpnflcr'g 
ilPtiSEWKc. ii.v«l| :!ca5nncd, ]qC3>- 

tKMi cifffr'B ilB ^cc-uliRr li-T^^tadcins. 
5 lhcc EhCT-r is fic^laentlj lilllr tiin? to 
jiiiikc iLr 5#tup bcfprt atf Ein;^, ^xturri- 
|](^(-J]ta.[L-0a3 with rnrJw placCTncut^ Tt- 
h^TFa^F, c[^., lire It sn 

b^TC that prtvinq^ expcritflCt pfDVtsi 
to be ^ CSi’iCiSL v.Bj[jnbl^ iLiuh^C-Ptiniv^ for 
tcdiniqmcE, arrived ac by ejcpKTi?nc?, 
Lull be uskJ R ^uidc k prrivin^ at a 
^C iiucion Eg tbtt VLimmi^ 

Ttic eafirrgt rcrpolp wt ap 31 jU <ip- 
trate ii the isfiltrview^ -wltRir- sang-lr- 
insk^ is; uscd and lilt: D!l?l&imcer tithcir 
Larii^^a the mlk^ Dr qpefat« EfMIl m. 
dCiDC htand. HiiiidlB iBte m^t [^njrrn.l1y 
av;ninJirr ^cit miltCE, liut a VCry &athS- 
Jactory g-jlfi can lie -£a.bri^atod liy 
Thrtidiing a S"^ lanifth oE itijir, iuic- 

mg a. hiry^:|c fiandlr-hs? frip OVC-r it. 
ajtd fiCrenwing- il flnU> E-i? ■miQrgphcmt. 
For tliia ragyaie, i}ip ^lyiLa-msc nrik? hat 
]iKj] Foimd to be best a.i it ik smnhcT, 
ifKft Tuj^^:Kd. vtd in p iiMthm ado pit 
iuelf wdl to tlort rnikingf. is rh^ 

jwobltm oa mikt ]I-Iacaii 1 t;[il hit balnnct 
hioci, and Tijgm ang^j^Cir^ 4^ jlOt entflf 
into rht pLctLI]'€ thace the ^t^nai-tn. 
□□Im latso as higfi The paWw-addreas 
t]^-ttcrii may g-i'V-C amce there ia 

practELally an infinite variety CE mikt 
pwiTioEifl and locfliKtJLt. Th^z 'best w^y 
Id inMiPc iTO ^owfb^ck ia to Of crati the 
pA LOjit^rvALLvdy. 

The major ily of musicat judiitp* 


criarEnatt Iny^^ ni^it club* and lucre the 
l*roi3cjn& art marij_ CT^rihlng^ diBhct, 
audiflict nnijo, inadcqujiL^ ipatc ind 
crowding art gniy a few. la th«e in- 
stLincrfiE it lias becci fonjkf Itot to rlatc: 
Lhc tultrophgivt ai iJqBk EO Ute musiraL 
InBrjfitmcrli, as ia rompaiibk watli 
hddEtv, to combac the hifh ambitnl 
notW-Jevirl d[ rht! ]Qi:aijLJtJ. A ihnrngph 
kuDwledefi oi fhe cfiarictoriBEica of 
dynaankp tib^on^ and rj^rdiod mibes as 
mnat h^pEuI Jril ArrAJEgihg uil^imrEgjy 
setups =n Uie-sr luc^ittonB. IJ at aU pos-- 
■tibl-Tr the SJta-pJMl rttup shuLlld. be U 5 ^, 
As a ^-rn^ral TlrlOr Ik* uat ai unc mi- 

^KEc *1 T^nfuiraD -nJlsa an Ai^nlvf |hi rc- 
mulu, whbA UIF gniv 0HMh IBieIe Id jnnmmind 
ihe etpibiltiiii -td tbi «»f[ihHa-lnf dNbtlgn ^ii 
oil^iJttY^edE ud iibquH- thm rpouar. 



crcigihHigir, ^ntclJig^cmJy |jlacEr|, hwt, 

buc il is ampottiblc Li atrAtlgC 

-all pTfSOnncI around, one mlk-c -dijc lO 
cranEped qu^rtCTi. It jS eIwq nK&Saary 
to IncTBaaA tlic number oE mLCTophoaLts, 
aEways katiwii^ m mind that rtic more 
mikc-t uHd ctie harder it vnK br to 
ketp the Uacki^roiijiLi Jtoiae dowrr an4 
enpe with UlCEttKiienrc PTObkmi-, 

Th-r muFical tfijriLiiiaiidn tiow hting- 
nssd aE md«c nifht spots is ttifi pLaiio 
■and Hamucond. in-gnrig whkk kod 

Lljnn^elve^ admirsbly tO the SLUg-le- 
rniftc S-EtLlf- WherK Lt 1? p^KiHbkf die 
injftninprntf shoulij hfr arranged sg t§tt 
jilajfira fact r-ach otticr. che o^fian 
speaker bcLnif spntt^[i 5 ^> hoth players 
c-an bear it. It ii n lebtivi^ly piropJe 
matter to ptflce a lUjn-directioQal or 1 h- 
dErcTMttmal piitc m the ^one betwaat 
the speaker aod eIihC piajiHU ig tha.t hoth 
LnstTumHnto wilt bfl In balance. The 
same mike -ean al-i^ b? u&ed b/ die 
amiouncer. 

It Tfujit be TETnembcrcd iliat em ar- 
aargm^ make -i^^tups tbc muAiciajis 
msiaC be eonsbdeeedj too- OfEer^ cbe 
hny^ are quite Lcmptramehtal and 
Etenit tFwt k rfuik a rccuiirccwuL For 
every engiEiecr whn Iktiowb -mikD pl^^cc- 
ment, thrre is a mustcian ^hu knnwnL 
Lwaee much- A f^ne batanee inuse he 

diawil between ObseE-ving their npni- 
inns rrp.5iLjiiig Fcadrg ajhl mike ptaee- 
metii. Of i^hurmff them wmpktcly for 
youT owji, and HtoiEhtkss -murt f^Ci^ 
fartnry, way. MusiCQfia are Jtdats 
and miiit be kent comEortable or they 
wilt ]day Lddly. Ttiezr washes rejgrd- 
ing- plagement Fboutd be fe^peepirt is 
much hj pwiihk, as it effect their 
sir work. 

Ailnpt TiiiEht club voftatists luve be- 
oome sa ac>::y5tomed to ibc itse or die 
systeuL^ that nhkg J^ia■LemrJ^t for 
bjoadcftFtm^ ii oEitu dlffieult- To £et 
the: most volume oejC of the fe aysPem, 
Itiu perEOrmers. pet ag nici-se to thf mi- 
crophgne as p^i/sieilEy possiHe. This, 
of course, ii bad Ir-rnri. the brn^i^rLf-tin^ 
P^rt uf vifw, partEciilarly if a flbhuu 
dEliUTOrphCnir: U ust^d. There L-i IttEle gne 
eau do to conatat the lon^ itaiidiug 

llrfibtL u£ ike -nj-i^e^ ^ort of 

building a guard rail erouiid It bVe 
have found that liic li-^r thing- rg do ii- 
avgEd Ibe UFe of ribbon mifcca tucirdy 
[or big-Jit cLuh vogat work, 3nd ufie a 
dynamic inEtead:. Thia unit does noL 
get EiaiSy, when VL^urked Cma cLok, p.ii4 
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awtd Tetrodes tor JVF* 


Pijur^ 1 

rTud« during th* ]aAi nlnt yiB.rt in rFLisiD^ tht 
power lerel ind IreqiMnc]^ oF gri^rs- Gr^ptl Ellu«Er«Eei the irt- 
'^rr'#^i power Output cE Iridd^i HiJiif rxiomAl -drouktit. 
Tilt .Y rtpraatnEd i rOKpaEiOn WeiL an laE-eEniaJ ciroaLt-. 


^•ji.. 



contairn^r find no attention tias been 
given to kafi inducts nee. In {b) pro¬ 
vision h 2 \s been made ^or an externa] 
shield to assist in tJie isolation of the 
input and nntpul circuits. The tube in 
"(f) h] nitrates how the sc recti deot rode 
h 1>Taught out on a low inductance ring 
seal and multiple pins for the control 
grid are provided to reduce lead in¬ 
ductances, In {.if) appears a proposed 
design permitting dose bypassing of 
screen to cathode to raise the frequency 
ceiling fur the 

Hlqib ftetimnty Peilgn ReqyJrcni«A^5 

(a} Btectrod^ Length: In order that 
the cathode emit to grid and plate uni- 
forinly it is iieees.sary that it act as ai 
Tumped constant in the direction of 
wave travel. Tliat is^ it must he not 
more than ^ o( a wavflength. At 
lOD me the cathode must be less than 
18 cm long and at 1,000 me i| must be 
less than LS cm long, 

(h) Zicad fnductanMfS nnd 

Citpaeiianc&sz Since these two 
items are part o£ the LC circuit, they 


Figure 2 

The p^blr<LAii Vf rfid ucEi^lil Ja lend idductiaev 
at a 50 Itw Ermdfi. AI (d) aap**ti ari AM fr«- 
■qiu«rKV lul:ii[ taf Z--tiic mpai'Dlkna. The dc^ 

i-Lla at J<]:r -■ 2 S-<ibc tvbc illuatniEcx ■□dibii&r 

in ^Utriwli induttftti^s Kulutfilfrrt. At 

(f) It llb-mc trpe- tube ^hicb Eiaftbc-r illuxErptc-? 
eIi* niAdv ib lll^- Und i-ndu4:Eanc4 

l-inil-. 


obviously must be srnaJI enough to he 
compatible with the equation '' 

I 

^ 

z^Vi^c 

C is primarily determined by power 
requi^eraents^ cathode emission, and 
transic time. In tubes above lOO me 
leads must be of the ring or disc type. 
Only copper or silver plated metals arc 


snitahk to carry the high rf currents 
without excessive loss. 

Luntfa/ions Du^ tit Caihod^. 
t^mission The greatest single 

problem in obtaining high-trcqucncy 
power is cathode emission density; i.e. 
the number of amperes per CT^^ Any 
attempi to increase the yield from coni' 
mercially feasitde emitters is always a 
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cDmjwadiiftc on rutK lift. Satter 

cannot be cut to* ahors fw cconomjc 
rcisob^. Thi» the cmiifiUm 
b«om?i mur^ iCVCj -4 aa bandw^cUh rff- 
ifloircmcnCa incf-aa&a. 

At pr-;Kni povtfCi' cau bt tn- 

creasHi onlj ]yy incrcMing cattindp 
with tk\t rtsdlEang- jiil)er>^ 

tltttrnlc i:aOrU]itanco Atld 
rcdlLG-tLctl ol llli?: ratEP of induCtaTlCE tO 
tipfldiancc in Ihc iibud diciiit, liow 
fit il ii Eitittacat EO i 3 iUy fhta JWMe- 
durc [f !H»t dtif ]Kr«m, 

frfj £i'iii£^a^ipM fO Friiiu^ Tizn^ 

The F'ext inoaJk a»iiOnj ptnbicm ie 
cratiah ttme. In Figure 5 la ilini-rri a 
plot of efhCiEflC^r vwTxai SrKHJCDCy' For 
L 2C0-wtt trrodc. ItT dais C amplU 
fiera list pliix currmH: flows Ln bunctifts. 
Ae tranalt Lime tiku! effect thtEHC 
iHjiichra arc smeared one ao ch^t jomc 
elcctjoni irrivc *t fh-c pkte loo JaLt, 
causing anentu^ llhlxIj? heating aE- 
wrM as failLni;- to c^intibot- to the 
fumtjjnent^l eomponeuL ckE ^atc p^r- 
rent. TtajusLt or tbt Ehnc ii 

takes an decLtnn cii rrKtvc a d'isSircc, if, 
between parallel plale eltLEruLW with 
\L differsiLct; dE pcHenEial, c^n b* 
rqtiated as folEowa: 


d 

T — r05-micixiJEEnmrii 

\/V 

'nifl Uirfp-halves pov^er kw fcr tui* 
jwiL flow beEwEsn plnne ekcccodes isr 




J K ?,34 X JCH= ' ainju/eiu^ 

rornbini-ng thtw eouaticMLi by -dimiiiat- 
•ng teaitJtfi In 


/d\^ 

T — 6.fi y ItH Ji miLTDacLDOiLi 


This equaticMi aho^j Him fcir upecc 
limited emisaioii trenail utiu 
LUq bt r&tLitu^d Only hy reducing spac¬ 
ing or bj IncTcaaiaiij eniiadiun djoielty. 
Ihr pc&natron-connectrd: Lctrodc with 
High jcte#|i vOlEiue will led-iice Era-n^lt 
lime variatioue in Ihe grid-plat^ Erpac' 
injE and tiEifre cfflcwacy wUI not la]l 
olT as fast, M ihown hp Figure £ Fur 
trieides- 

(e} fnrrTMMC^ ^BmpwP .^PPrejnffP^tt 
i}he lo iC^HiTVJilV.- Wherl 

4 ■Ga]j*.eitOr ra ohifl^-edp a llJ^spLnc^[n4^It' 
cuffotl equa] to Hm external eireuiL 
current ftowe b^ Lht vacuum sp^cs. 
Tbt cadinde nuprt be capable nf emit- 
ting thia current a^ well ae due rxmduu- 
teem eurraii Otherwiat pLiCc cnTmii 
wtKild tioe be j-elated L* gfkl toLt^fe- 
i.c. The cathode emission will saturate. 
At tbt higher frEquEiideK btfEug r-pn- 
sidcredr eIic displacement currcEii nuy 
be S^Tger than the ojfiductifm curr^t. 
This fact Lmpoacs a furLbet rcquJrc- 
mrot fcrr hiifher rsmission cathodes. 


(fj l}ac iv I^Vde 



■C«HpHriiDn *d DfJ lTn» liih*i 

iii ■ B^k"> lltKlM M'S 4 iiXl ■! riflhl i 
ase*-™ iTPi, kfTib wni ™j( I—I 

^hdi 


At JMl 


I IS^jtl 
owiiErui- 


The bandwidth oe' jui LLiiipliEier 
can be soNcd ly the equation: 


t 



\\niere:: f — bandwidth in loc. 

/? = ! h u n t im^Mvlanrc ot 
jjHpde-grui Lkvil_v 
V = effective grid-anode ca - 
pgc ttaiKe. 

fn a cr>nipLctE trunr^miltEr therr lire 
other dfcttit elctnentfi chaE fiEoie cnci gy 
hesid* the grid-plate tnbe catiacje^nce 

3iilL benre the tubc^ tiMdUfa^jA luuat 

always be from 25^ to 50% greater 


Fiilurc 4 

4ri4Lii| ->1 Piqrx._itai Hi iHi 

induEEinn uJ Id BtliEi- iapBl mnil auL^at cie- 

tuiei- At <€'} tp 14 . ti drviOip Ai in -n- 

ramal fkiiild kmf Kim. fnviJBd Id unit ■□ 

ipoluLiiiri Eke Liipuc 4 p 4 -mppi erfeuUi \m 

Cha poTfHi alixiETidi- Hdi hiai nut k j 

liw i^vrtldH n>i Mil irti rtiUUi04« flul TLif 
cH cdlIfdI |.rii haia hiu prvridpd in rp^itpn 
laid indbcLDiKEi-. At it * nOpv^ifiJ 

0l A |u| 7 « wiHk pirmLii ^eih Lf^PIHJ^ M « 
tcTEn la nLiudi N idlH ihl iR^UEufa rtiliHI. 



IbiLu tbiit uf the complete transmitter. 

The problem af obtaining wideband- 
width J:s noc. irnLiLur ti> high frc;qucncj 
tubc^, but llie tHrchiem *f obtaining 
toEti wide bandwidth a:HLl high pctwtr 
simultaneously i.i n rryyre diiflcnlE. prob¬ 
lem Ehr KljEher the Frectuency. At low 
rrcqutndes, snj 3^!0 nic^ and lurr-ow 
band such as FM speech hmiLdcustlng, 
eHc kC prorlui;:! ran be relatively large 
since j 1 ;f is 0.1: B tuc. As the desired 
biiTKlwidrti La IncrcaFcd th^ RC p.Tc>d- 
uLd must be decreaseiJ. For ttlevLsLofi 
rlie RC pThXlvct must be about J/5P of 
shat us^Le in FM biga.4tcn^, Obvi-* 
iJii^ty, the yacTM; lube catusot iiecsssuiLy 
be ii^iid ^t the 4 aFne po^vcr level in botii 
casea. In pruCEice FM euLo- xj-c 
driiignrd Eor minlTnuiti bajidwEdLh due 
[u the b^h vcxlEng^s that would he re¬ 
quired. Most FM lubet are ussabte at 
iTk-nw tfllcTiiilofi servicr. 

l"hfl shunt impedance is tfctermined 
by R — -, where £p. Lx the dc imndc 

2i. 

^□ppLy yu|tag« and Jr w the average 4c 

aOLide LurfSOl. Any xUCOlpt tu lo-vn^r 

k by iiwrcasing f, is exactly offsei by 
xn squill inersHEf cn c3.]:ixLita.nii?, unices 
higher ealhede emissioo deusity can 
wmtlmw be Qibtaiited. F-nr a Riven 

pixtr vnttiLgt, cathixfe area can he m- 
fircaxed - t.e. For 1,00(1 mr a 2-on long 
catl^odc can he inade oil ever increg^s- 
iiig d i3.m4Ttc9-Xp w^tGi nu odv^i^rxe efi^iiti 
On EKLodwidEli- Sucli a change does 
raise the to4al capacitance and Tcditcea 

Ehe LC ratla. ^mCe larger dbmetfxi- 

wilt have Jchwcr £, ihid. procediue can 
be carried to the p^jHnt wh^re the cir- 
orit ibiy-^lanjcn be^nuC^ Su lu-w d-TUL ll 
is didfiCriiJl tn wcork -with. It Es ala* pos- 
aihle that modes of vibratLon stoutvI 
the c.a1fvEKlc maj terxl to furm slncjz 
ibLx dLita^LCt: Lcn^nex large compeared 
c* a wavebength. 

SiiUKr due to catbude emissLun | hlJIL>- 
taiinn 4 , Ebc p1atr vHillage lOliSt hr. kept 
low fo:r broadbatid ajn^vlqhcrs. It is also 
ExxEiiitlsl that the p*aJEive-gtLd dJnve, 
reqdjed to pull cht fiiU caduKlc cur- 
rentj b^ kept low An that thtf largest 
possible plate vdtagie swinfi can be 
used, I'ipirie b sbowp the grid iItiit 
rtfquit^tfiMitb of triodes as a futietLcfi 
uf grid-tMhede apacinc Since for Enfl 
utilhzatinti of amiaaioTi, die peak cur- 
rene eapahih-trea of the cathode Tuqat br 
dr^wii, curviES nl ennsunt cm rcur dt^n- 
ajly- A "n amps/cin^ AJe tfivesn. For pair? 
lunga-tiin / ^ 0.5 Jjflp/cm"; i<yt O-xldc 
cathode-i / = 3 to 2 juopK/cOi'': 
tlioriated iungstex cathodes -f = L 
XEnp/ctn^ xnd for tifairia catlHxlcx x / of 
3 to J xmpx/cm'' ia fcuildc. Fium EliJx 
gfiphrit can be seen ttuit die cJosesi 
puxx-ildu grid-eaiJiiode spacing is -desir¬ 
able. CLcuc npxcLn^ Lx alsu T^utrud tu 
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minimEze transit time: as discussed pre¬ 
viously, 

Fab^/cdffd/i nf Frequency Tflibes 

Fj'Ort:! the forest)]n|^ discussion it is 
evident that electrode spacings Tnust 
deci'ease as fi^equency increases for 
t-fcva reaionsT (J) to prevent loss of 
efiiciency due to transit lime and (^) 
lo keep (he ratio of vohago to current 
lo^v to obtain large bandwidth. The 
fact that closer spacing^ increase inter- 
eletErode capacitances is miFortutiaie, 
both from considerations o^ the rf cir¬ 
cuit constants and also the modulation 
re<[uirenierits. The only way to im¬ 
prove the situation a]>pear 5 to be in 
obtaining higher civiission caihchdes. 

For llie presentp design is Jimifced to 
cathode emission of 1 or 2 aitips/cnn 
For a given cathode area Lhej'c will be 
a maximum plate voltage which will 
permit the necessary bandwidth. The 
product of Current by voltage then de¬ 
termines the power ievet; or, in other 
w'ords, the ni^aKinium arnoiiut of cath¬ 
ode area that ean be designed into a 
suitable cavity determines the power” 
level at the frequency for whie;b the 
cavity was designed. Also since cath¬ 
ode emission Is limited^ tranait time 
can be reduced only by reducing grid- 
catiichtle spacing. For this reason tubes 
for IpDOO me requite grid-caihodt spac¬ 
ing of Ehe order of 5 to 15 tb’jusandths 
of an inch. This requirement in turn 
niearis that grid wire diameter must be 
small compared with this Spacing p i,e. 
wires of 1 to 3 thQU!!andths of an inch. 
Such dimensions would make cooling 
of grid wires extremely difficult if it 
were not for the fact that the grid must 
not be over A of si wavelength long. 
The grid w'ircs may l>e imbedded In a 
thick copper cylinder and brmight out 
to die externa! electrode surface 
through a short low inductance ring or 
disc seal. 

Tlic anode can be of thick-walled 
copper and sirnilarly be brought otit to 
the external contacting surface through 
a low iiuluctauce ring seal. The length 
of insulation between grid and catliode 
will be determined' by Ihe plate voltage 
and mechanical limltalions of good 
vacuum seal design. The anode may 
be air cooled or water cooled. 

The cathode for 1,000 me cannot be 
over cm long, but it can be several 
centimeters or even Inchea in diAmeter, 
Ur too, must he brought out on a ring 
seal for low inductance. Since the 
emitter surf act must run aE from 
800° C For Oxide cathodes to 1^6S0'^ C 
for thorialed cathodes, the low induc¬ 
tance lead must have high thermal im¬ 
pedance to prevent excessive loss of 
heat. Olhervifise poor cathode effi¬ 


ciency results and the external cathode 
lead requiries excessive air flow for 
cooling. 

The complete assembly prcsctitsi 
many mechanical and tlierniai prob¬ 
lems which are inherent to liie litgh- 
frequency design. First, the electrode 
spacing^ represent a large share of the 
capacitance of the tuned circuit and 
must be clfjsely held from tube to tube 
and must not be subject to excessive 
motion due either lo vibratioiL or nor¬ 
mal heating. It is not practical to use 


insulators in the vacuum for maintain¬ 
ing 5pacings since considerable capaci¬ 
tance would be added. The ring type 
seals when prop^^rly const rucEed can be 
made to support electrodes adequately. 

The most radical departure from 
former tube nianufacturing techniques 
is due to the ring seals themselves and 
the requirement on minimum overall 
size. Due to the fitgh temperatures re¬ 
quired in outgasslng tube parts, only 
high tcBipcrature solders cfin be used 
Oi2 32) 


Figure 6 

Graat^ UllJ«>tn4lLn^ lti(! vcriw ^rLJ-<crilli-adt^ lar vurLoiit cdtllrlde tinf-Miit 
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MAX RATINGS, 0E$IGN-CENTER VALUES 



Iam 

12KF4 

Anode voltage 

10,000 V 

12,000 V 

Grid No. 2, voltoge 

none 

410 V 

Grid No, 1, voltage 

—125 V 

—125 V 

TYPICAL OPERATING CONDITIONS 


RtAR4 

12KP4 

Anode voltage 

9,000 ¥ 

11,000 ¥ 

Grid No. 2, voltage 

none 

250 V 

Grid No, 1, voltage for cut-off 

—45v 

—45 V 

Focusing coil current, 
d-c (approx) 

120 ma 

135 mo ^ 


vyTTTH television racing abeacj to new records 
^ in popularity—to ever higher figures in 
dollar volume—choice of picture tubes takes pri¬ 
ority with designers and builders of receivers. 
The picture tube is the heart of the TV set. Cost, 
picture size, brightness—these must be carefully 
weighed in the light of the particular market at 
which a new receiver is aimed. 

Good news to designers is G,£/s introduction 
of the two tubes shown here. One—the S'A-incfa 
type (8AP4) —dovetails with requirenients of the 
low-priced receiver market where costs must be 
scrutinized down to the last peony. The 1214-inch 
aluminized tube (12KF4) matches the needs of 
that field of sale—also large—where picture size 
and quality come first. 

Both tubes are G-£-designed to embody to¬ 
morrow’s advanced engineering concepts. Both 
tubes are C-H-built to highest precision standards 
of quality! 


8AP4 

Mox bufb diamefer 8 11/16 Jnches 
Min useful screen diameter 7^ indies 
Heater valtuge 6.3 v 

Keoter current 0,6 omp 

Focudng method magnetic 

Deflecting method magnetic 

Deflectmg angle (approxl 64 degrees 

Screen fluorescent color White 

Overroll length 1414 inches (max) 
fiulb contact metal-cone Itp 

Base B7-51 


0,6 omp 
magnetic 
magnetic 
54 degrees 
white 
18 inches (max) 
JT-21 
B7-51 


NOTE on Type $AP4f the electron gun Udetlgned forwie with an extemol kndrpp magnet. 

i I lindh-- - ■ — 
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TYPE 8AP4 —An S*A-inch cathode^ray tube with 

mecal^cone envelope. Has plenty of picture areft-^47 
(Square inches when the entire tube face is scannedf 
56^ sq* in, when standard raster of 5-by-4 aspect is 
used,. •. Ha^th^ weight oi an ali-giass tube, so ideal for 
small TV receivers that are lifted and moved about, * * * 
Sh^mess &f iuhe <14!4 Inches) saves valuable space for 
the cabinet designer . , , Requires a r/mp/er, less costly 
circuit^ because the 8AP4*s tdode construction does 
away with need for a Grid-No,"2 voltage supply, * * • 
L&w in pricct up-to-the-minute in design—a combina¬ 
tion that’s putting this tube in first place with builders 
of small TV sets* 


TYPE 12KP4-A I2l4<iach cathode-ray mbe, all-glass 

construction, Alumtnbed screen. Offers the brightest picture^ 
93 percent brighter (average) than a standard tube at 11^000 
volts! Offers a bigpicture^9$ square inches when the entire 
tube face is scanned^ 75 sq, ifit when standard raster of 3*by-4 
aspect is employed* These areas are nearly half again as large 
as with the popular lO-incb type, *,. Here’s the tube for TV-set 
manufacturers who put quality first, who wish to build con¬ 
sumer acceptance based on superior performance, on a larger, 
brighter, sharper picture* - • • Here's the tube thafs setting the 
pace in 1949 tehmsim! 


of picture tubes to the receiver you uioy be designing. 
Your phone-collf wire, or letter wlfl bring rmmediofe, 
helpful response* General Clectfic's distilbutor-deoler 
fdcillties for replacing picture tubes fn owners' sets ore 
notionwidej your soles outlets and customers can count on 
tube service thot is fast and reliable. Specify G-E picture 
tubes for valuer quality, owner saHsfo^^^ 1 Boy the best 
for this best new mo rket—tele vision—fhdtis generously 
rewarding the set builders who serve It well I Hectronlci 
Departmenl^ General Hectr/c Cpmpcrny, Scfienectody 5, 
Ndw York. 


S5io;“r4spons1bility; wide faculties for reseorch, for 
manufacture—these identify a top source of supply for 
ony manufocfurcd article. Your source for picture tubes 
need be no exception* General Electric is actively en- 
goged in every phase of television—has pioneered many 
important TV developments—brings to eacH tube type 
the knowledge gained from designing and building 
numerous other products In this field in whidi G-E leader¬ 
ship is acknowledged. 

G-E tube engineers are ready at all limes to consult 
wUh you Oh technical problems relating to the application 


enm.eot^^s^nce _ 


GENERAL 



ELECTRIC 
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FM OVERALL 



BliOtk ol k EFpickl b^riatJciii: ■-[■Eian irEtip. 


Fii^E-# 2 

Aa ttVETBlI tifU krTanj^ment. 



Kiiutr^ 2m 

Or^nl] rcvpDinii:^ curve. 



In thd hlArth end April d^ 

GOMMUNICATIOKS. oppeardd n Ut9* 

part dfflCHtilan of praeftaf-perfflrindnde 
by F. E. Telmadge. TJi* dnntyiis by 
Parbdr provides edditienal dots on tho 
*ub|dtt and eovers otber latt 
durEi wKkh can be tr^Ec!. 


Within the next ^sixty slays \t will 
become ninndatory to provide overall 
perforioaiice data or all FM sla- 
tioHs to- tbe rCC 

In runs vvitli oLir equipnienc^ we have 
found tlial ftitir basic instrLJttient& are 
essential for llic measurement program: 

(J) Audio signal genera-tor or os* 
csllacor, 

(^) Level indicator (vu meter)r 

(i) Modulation Tnoritior. 

(^) Noise and distortion treter 
fJ) 'Scope ), 

Since tlie performance requirements 
are quite stringent, it tlien folfov^^s tlial 
the testing equipnierit must exceed all 
these requirements in order to prop¬ 
erly test tlie station apparatus. Other- 
vifise, erroneous con elusions wifi hi; 
drawn in making the tests. Such 
equipment is readily available commer¬ 
cially and a great many stations aL 
ready have the necessary equipment 
meeting the required speclficationSr 

Tire SJ’yatij •Gthai'afar 

This ittstrument should have avail¬ 
able A standard dOO-ohm output, and 
should cover the audio frequency range 
of SO to 15,000 cycles, with an output 
of 15 dbm* and no more than 3^ oE 1% 
(.25%) distortion at any frequency in 
this range. The hum or noise kveT 
should be at least 70 db helow the IS 
dbni output. 

levB^ Jarffeafor 

A vh meter will serve admirably for 
this operation. It should have a fiat 
frequency response curve, and accord¬ 
ingly only a high quality iustrumenl" 
he used. 

Mo^uMtan MoaJfar 

□ 

This is often one of the weakest 
links irt the chain. The monitor must 
be in good vi^rking order in every re¬ 
spect and correctly calibrated as to fre^ 
queucy and percentage iriodulatiOn. 
Since alt the monitors on the market 
have a suitable demoduhited audio ovit- 
put provided specifically for te&t pUr- 

**1^ ftbm M IS Jb on 1 ttiilliwftll r«ftr- 

cnctt. 
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PERFORMANCE TESTS 


poseSj no further discussion seems re¬ 
quired. However, the writer has found 
that the counter type is preferred over 
the discriminator t^’^pe for ease and 
consistency in making the noise and 
distortion tests. 

Hoke ond Ohforflott Meter, 

This instrument should be capable 
of measuring noise down to -70 db 
and distortion down to 
(.25%) from 50 to 15,000 cycles.® 

In these performance tests, primary 
interest is in overall frequency re¬ 
sponse, distortion and noise level. 
These three tests have to be made from 
the control console input to the de* 
modulated output of the monitor. Fig¬ 
ure 1 illustrates a typical station ar¬ 
rangement. Obviously, there are wide 
variations from this arrangement but 
each would present a special problem. 
Since this is a basic arrangement it 
will serve adequately for the basis of 
this discussion. 

Figure 2 shows a block diagram of 
our overall test setup. No telephone 
line is shown between the studio and 
transmitter for simplicity of explana¬ 
tion. However, where a telephone line 
is employed, the services of two test 
men and a communication line between 
them will be required, 

A level of -10 dbm should be fed 
into one of the remote channels of the 
speech input control console. An iso¬ 
lating and loss pad of 20 db must be 
inserted between the audio signal gen¬ 
erator and the input channel of the 
console. The vw meter must be placed 
across the input terminals of this pad 
to insure proper response measure- 
merits. If the signal generator em¬ 
ployed does not have a balanced output, 
then it may be necessary to ponnect 
an isolating transformer between it 
and the pad. The center tap of the 20 
db H pad, as well as that of the isola¬ 
tion transformer, should be tied to 
ground. 

The gain controls on the various 
pieces of equipment should be set at 
the proper levels^ for 100% modulation. 
Particular care should be exercised to 
assure that no unit in the chain is 
overloaded or operated at a level 


® Westoti has bee a found to meftt all 
requiremems, 

the Hewlett-Packard or General Radio 
analyier have be^n found to meet these require¬ 
ments. They seem rtlEitively free from the U1 
effects of internal rf pickup from the transmit' 
tmg equipment. 

*1LMA recoin men da tto 05 are based on noise 
measureiTieiits using 400 cycles on all FM 
equipment. 


Equipment Required and How It Should Be Used in Proof- 
of-Performance Tests, Which FCC Will Soon Declare 
Mandatory. 


by B. E. PARKER 

Heatlj f^M Sngijneeriitg apartment 
Gates ll3>d!o Campany 

greatly different from that recom¬ 
mended by the manufacturer. To pre^ 
vent limiting action in the limiter, the 
limiting control should be set below 
the limiting point, or else the limiting 
action should be disabled by removing 
the rectifier tube supplying the limiting 
voltage. 

With the signal generator set at AQO 
cycles* and with the transmitter modu¬ 
lating 100%, the overall noise reading 
may be taken. 

Should difficulty be encountered in 
obtaining the noise readings as out* 
lined under the i^CC Lifmts section, it 
will be necessary to isolate the noise 
pickup point by progressive elimina¬ 
tion starting from the transmitter end. 

Distortion should be measured at the 
same levels as just described. In ad¬ 


dition, distortion measurements are re¬ 
quired at modulation percentages of 
50% and 25%, Checks at 50, 100, 200, 
400, 1,000, 2,500, 5,000, 7,500, 10,000 
and 15,000 cycles will give a good 
overall distortion picture. However, 
a fairly good picture may be obtained 
with only half these checks. 

If distortion tests indicate that the 
overall performances do not meet the 
values outlined in FCC Limits, the 
progressive elimination method, as 
used in making noise tests, should be 
employed in determining the specific 
piece of equipment introducing the ex¬ 
cessive distortion. 

Overall frequency response tests are 
considerably complicated due to the 
pre-emphasis used in FM transmitters. 
The shape of the response curve is 
illustrated in Figure 2a Since this is 
a radical departure from the normal 
straight line response sought in AM 
equipment overall performance tests, 
(Continued on- page 31 ) 


Figure 3 

® typicfti test setup ior ft 3 kw FM stftitlun.^ The lower instrument on the ielt, on the portable 
IS El ooiee ftod distortson meter* siititl above this is hr FM meter®. To the rl^bt h an etjEdto 
geae^tor^ imd shove this is b *scopc^. The use ol the portable table parmits moving to the desired 
teat loratjoo while keeping the wiriiig between units lotaot. The S" *9eope has often proved a depided 
ssset in deterraiping the nature of the noise or dbtorti&n present. The monitor haa a jack for 
meufluriog the AM netae component oi the FM carrier, wheo used in conjunction with a ofFiti, such 
as the oae incorporated in the noise and distortiea meter illustrated here. 


* Gates BF.3D. ^Hewlett'Packard 330C. ^Hewlett-Packard 33 5'B. 

&RCA 1«50.B. 


‘Hewlett-Packard 30S-AG. 
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XrBE Engineering JVetrs 


Appltc^tign of Twin Triod&s I6j6 ond 19J6) in AM and 
FM Systems, Where One Section Is Used as a Mixer and 
the Other Section as a Local Oscillator. Highlights of TV 
Tubes, the 1X2^ a Miniature Rectifier with a 

15,000-Volt Inverse Peak Rating, and the 6BQ6CT and 
2SBQGCT Beam Pentodes. 


The. Fi!rscirAi. oi a Irtt^dt 

Ijlijif-r U its Juw l«v?] tti[ lube hoim-. 
Tib- especially iinpr^rtutit 

at LEic liifiher fn^juencL^s wSiieli 
ITKHt 1 n:i-:Lm[j ui ihc LEaCinatiit 

cLr-cu^t^ Etcitn LIk Lubca. Ln 

caM o^ a pentcidc or u. r-cnt:L4£T]J nair 
thf mrijor part oE the output 
iioiEC tciults Eroni d^-i^-inn oE cnricnL 
bd’wcc^i rJic platr iiTvd ihn -^rctfii cLr- 
Quiti. Ill tht AM broadrabt bantf at 1 ^ 
juactlcaE to use ^.imiLts uE ha^Ji enough 
SO ttut tbit UOL^ from ^ 
jMstJi^rid coin'ortcc is 1 ms thfln ttii! 
Uwtmal-Bjkation nniw Irgm iht inpiii 
ciftifil hi rltr FM tjOful, howofCT, tb^- 
artviiniage oE lowitr noise Irnm ^ trkjde 
can Iw ftillj- -dLiHieJ. 

The local-OFrilljitoT vr^hiLge Em: a 
trcmlr miTur nafly lit applied at Tlvt- 
CQOtToE pred by induc^ivr nr capneitivt 
bctiY^iifin lilt locaL-o&cariatoc 
circuit ajyd the corvtrol-[{rid chevit, ur 

it mgy be intrniJuLccj iHrlwrinc caLhodc 
and 2 tOtJiT 4 L The CCJltrajl-lirFd binliS- 
itausL be sufficient to limil tlie gTid c^r- 
PCr^t to Eoatl tuIde. tn prEVEsLl Ojc- 
ctsfiE^^ iloodinff ol the iup^tt cinrolt 
TIhe bau fOpy be Dbtdned by use oE a 
catlkide rc&islor. oa by uac of u ffTi^E 
rritiiiTT iiE SEvrraJ niz^ulanrS. In ibe lat¬ 
ter case, ihc biBt is obtjjLned fT<Hn the 
cuM'tnt tanecd Tiy the osciNatcir 

vnliaR^, 

The otijpui acs-iitar^cc- oE m. trir>de 
Tniscr.T h !nalu^l:;iiitially l^ywer iluiTi tkiai 
of 3. pcirto(t£ Dilxm or o pentaEriU ooo- 
vertKr CraiJijrit^riC]/, thp Rijn feiL*- 
laed froni die triode it gcncrelL/ Iryw- 
*r. ThE Ll^■wKf^ fyiLipLit J[j 9 ptdajk.T *E tEie 
trlodc Tnuat alio hr mlcrn intn HC-j:nunC 
in rho dMi^ oi tlir if trsnsf^^rmcr. 

Cfr*rfltHrl*#FC* 

Ln F>Etirc 1 wr Kuve thf 


tTansrnnriurianoE, pd^iLc Cldc COnt^ fiJKt 

p?fltc resistJince obtaiTt^l From one 5 t;c- 
tinn !■.■{ ftjG 01 t^J^i P5 fljnLEicisti uf die 
□o^trcil-gcid bia^, wheii ihls bi^s La 
obtpiiwd b> TPryin^ the |acA3-^;»nil3:Ltur 

vutt^e supplied, to llie COtiQ'Ol tTkl. 
Tliese L-uivct apply for a plote tupp-ly 
■uo^tpfic nf IfMl. I'hr cua^ciiTurm value 
of cun^rsboji LranEcondirccar^ce, J?0tl 
tnicromhcih. i? rihtaiii^d ivitli n bizLs -of 
d v^>Ite developed Fniwii a peak oscilla¬ 
tor vn|-Ui;j^ of iippno^nnatcly 2.S. The 
l>latE reeiAtanct pEi eeciio^ oF eiibcT 
tubtt For tb\s- oodMEilian Is about 3h0(» 
n-lims and the pLntr nirrAnfl \£ ^Ai rjiilh*- 
FiinpE^eb. Thr oitvti sEiOw thst lower 
VJiltiei oE oscillator vnUn^^ r^siycE 
the plate icsIsiULEicc ae well ae low¬ 
er lll^' ciTTPEEisarm tr^nsLunLluctaitCE- 

Kigfiser values of oscillator volcR^fr con 
be lo^fT^ted, hut arc objectionable Lk- 
cauee of incT^kStid t Bdiatioiii, partku- 
laily rn r^Hivri^ IWt u^iTiR Dn rjf sta^if. 

Cul»ff VcJtirgd 

The variafion of oOnversLrai tl'arHb- 
cunJuciince with cwitrol-jrrid biA* 
wEien addrtiiuLa] bias ia- supplied IfOIU 
an avc sy?tetii_ llie cscdlntor ^olraE^ 
hrinj held onnsEantp h ijEustTated. In 
Fletice This oiicr^tiLm characttsi- 
ietic lb obfaLned vriLh in an 
xecciver En a receiver in which higher 
voltages are aTalJabIc. ih^ culofF toII- 
Rge of the trlode can be entrjwted t<i 
larger UE^ativx vaUj>e£ bf ubtainir^g 
ihfl plate voltj^ ri}ir«>ii£h a. SEiies re- 
iistftr 

DtfiJfw flf PF rj-0«lf#XrTFi^ 

Thc if iran^Jminer tmufeeu ih^^ 


miner pliite and LIk frid ul tlifr ftrst 
staffr aiubj Lk deslgnerft tu gfivC SRlii- 
faetor^ guln and ErlKefivlty when d Ei 
Fondodi on ebt pi miaty sidE wcLb d-n 
iriapedaoce oE bluoi from die 

ptHte oJ tEic ndjcec tulic. Fm" t-bfi AM 
hroaicasT baj«l. bwao^c il le Jesirahk 
thM rbr first if eircLJit sbaJE nnt Le 
loJiilKl fixi much by the jJatE rcs^i^tanor 
of dtc tube, d lu-w-iuipedance connec¬ 
tion to the tjatiaformer prrmjty ie 
reconunKtidcd This rgjirjKrtieihi may 

t>e cofivenimtly olnajned by usan^ ^ 
windnnx sLhtilar 10 one used with a 
higrlv-impcdRime tube ^ pen tods or pmi- 
fljjriil cricivefttr) buL with a tap lo¬ 
cated so Bs to jiieseur Lhe dcsiied 
Lmp^Hiaji^E t* the trir^ ptptt, 1 + it le 
ecsifcd. to ottain tliE sarn^ MtactivirT 
at wrjtdd bp Erom a hiEli-ini-- 

perJance tube, ihr wjftagE tallti be¬ 
tween this tap and ihc highrpotential 
Bide tif iht: wiodisig inust be cnual ta 
EfiE square root of Ihc mtUi of the 
plate rcsif-tinc*! rvi tht Jn|:h-invprdn nre 
tube tu that oE ibc Lriode- Thus, if 
tbr p 3 atr-rrhlstanLr valUE-S- compared 
art one mc^htn arMf Ifi.ClClh tmnu. ihc 
vol^^ r^riu jdi^ld be ippFOKirnatelF 
fi lo L- 


EJso- »P Lvw L/C 


A similar leswtt can be obsatned by 
luirnff 3 l*w LC ra.ti^» in the trpiii- 
former primprjr, If oils (J oE the lnw- 
Inductai^cc wihdiii^ is ibc s^me ui that 
of iliK higlt-indiKtanr^^ winding ior 
which il Ib aub^cifuted, the ratio itf 
capacitance teqnirrd few tubr* with 
EiikEi and low valws of flj^ TCStStflnCC 
ia Fhc ETniprfflza] uf iIm ratio oF output 
rtfiiifiEiLiiCCS. Thus, IF ihE tube ^'dh a 
l-n>rEnhm pLiie rtBistunce rcqiuia a 
tapaccLUTwe oi 3^0 mmfd, a tube with 
d 3fi,Llf^C^hrri pLute rcslatabre wnuld 
Ttq-uLl't! 1 rapn^:iEanD?^ lOE 7.500 rnrr-fd 
the ame sclecliviiy. Such a cap^nul- 
M5-r, however, Is likely tp be raihcr 
btilky- 


Pncr"-Brl*B ^'^Eri 


Selectivity inuy Lk; iaerlbcqd lor 
^mpErhcdlJon by the LIEC of a hig^lief 
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Fig.u^? 1 

charn-cCrrlillci cl 1^15 fiJft 19J^ irt- 

miitj- service. Ia takulnrini (his [jLn-t tbe fila- 
ineai volwtfta USEd ^rere; 6.,1 her the bJ 6 tna 
18.? J*f iIm i9J6r TJte plate lOS- 


lap position or o{ a higher LC ratio 
than iht values suggested above. In 
the FM bandj it is common practice to 
use a primat^y- circuit impedance scr- 
eral tinies iiSgher than the tube plate 
resistance, SO that the amplification 
obtained approaches the maocimum pos¬ 
sible value for the mixer tube. 


freqncncie&p additional loading results 
should the if transformer comprise 
ilie whole of the plate impedance, it 
IS desirable, therciotc, to inelude se¬ 
ries inductance in thr plate circuit of 
ihc tube to produce enough regenera¬ 
tion to partially counteract thtse input 
loading effects. The inductance may 
take the form of a long lead, or a 
smfill, singie-lnrn coil- At 100 an 
inductance of .03 microhenry produces 
a negative conductance of 50 microrn- 
bos> Because the short-citcult in¬ 
put conductance of the 6)6 used as a 
mixer at lOO me is in the order of 50 
iTiicromhos, a higher value of plate in¬ 
ductance would cause oscillation at Ihc 
signal fre<|uency. 

hffsed on ncrp-yrightcd jw / ojhj 4 t - 
iica suppiii^d by thjr t^the of 

RCA.) 


* 

Hylr*rt TV Tifbc* 

Thre£ tubes for tekvi.?.iQn applica¬ 
tions have been developed! by Hytron. 


frtput CpadHcfonce 

III the AM band^ the short-circuit 
input conductance of tbe 6J6 mixer is 
deteimined by the signaUgrid currctit- 
For a biai of 3 volts and a resistance 
ot 6 megohms, this current Is 3 micro¬ 
ampere. The corresponding conduc- 
lance in micromhos h of the order of 
ten times this current value; that is, 
5 micrombos, or a resistance of 200,- 
OOO ohms, A I'esistance oi this value 
would load tlie input circuit consider¬ 
ably. When a tapped if transformer is 
used, liowever^ the leakage inductance 
at the tap in conjunctioti with the 
plaie-io-grid capacitance of the tube 
re&tills in some negative conductance. 
At i,600 kt, an inductance of 12.5 
microhenries in the plate circuit would 
produce a negative conductance of S 
micromhos. The value of ccmductanccr 
^vill be biglirest at the hf end of the 
broadcast band, which is desirable be¬ 
cause the efifect of the circuit loading 
is also greater at highei- frequencLefi. 

In the FM band, the transit-time 
effect and the feedback prciduccd by 
the inductance of the cathode lead re¬ 
sult in grid-circuit loading. In addi¬ 
tion, because the if transformer pre¬ 
sents capacitive reactance to the signal 


Beam Penfodei 

Two of the tubes, types 6BQ6GT 
and 25BQ6GT are beam pentodes de¬ 
signed specifically for use as horii^on- 
tfil deflection amplifiers hi teltvision 
receivers using magnetic deflection 
tubes. Their coustmction and process- 
\ng make them suitable for the high 
peak inter-electrode voltages com¬ 
mon in this service. The 6BQ(5GT, 
with a 6.3"volt beater is for use in 
transformer-operated sets, while tite 
25BQ6GT with a 25-vQlt heater is 
suitable for u&e In sets employing 
series-lieater connections, The tubes, 
which use a T-9 bulbn feature a plate 
brought out to a top cap for isolation 
of the high voltage and convenience in 
€ 11 X 1111 layout. 

The maximum peak heaier-cathode 
voltage of tbc&e tubes J35; maxi¬ 

mum plate voltage, 300; maximum 
grid No. 2 voltage^ 200 ^ maximum 
negative dc grid No. I voltage, —50? 
maximum plate dissipation^ ]0 watts; 


* FTcfembly oljtuinwl from -plile-voltaEt jup- 
rAy EhrcnaglL a drc^piiiK fKiitOr of BUJ- 

(5dcnt Jnajnpltudl^ t<a limit tti? Erir|-.rVfl. 2 Eftpul 
t& the lafifid mA.x.im 4 Tin vtOvc fot 'h'idip- vRrialion 
iri gritl-iVp. S current. 

The itatY of Iht volfagt TWilSe rtiuaf 

IVW eyc^ftl of Ohc rcanjiirp iydx anrl its 

durAliwi must bf lirail-Brl 1o IV mk^osOcondEr 



P[i>l obialncdi wiili the arid l^^J6. otiri* thi 
utmc ind pldL4 vc 1 fag 4 t IfidkAied. in 

^iljLire I, WElh Additienil supplied IrpiA ib. 

.arr i-vrtem. 

iifiaxinfiEiin grid No. 2 input, 2.3 waits; 
I'jiaxinmtn plate current, lOQ-tna^ maxi¬ 
mum peak positive surge plate volt- 
ages+*, 5,000; niaxlmtnn peak nega- 
ti%-'C surge grid Na. 1 voUage*^, —100 
and maximum grid No. I circuit re¬ 
sistance, 0.3 megohm. 

The heater voltage of the 6BQ6GT 
is 6.3, and llie 2SEQ6GTi 25. Heater 
current of the 6EQ6GT is 1.2 amp. 
and the 25BQ6GT. 0.3. 

The T/f 

Tile third Hytron TV tube is a lX2, 
a miniature filamentary-type half-wave 
high-voltage rectifier designed to sup¬ 
ply power to the anode of the picture 
tube. It wa 5 developed' for use in both 
rf and flyback types of power supplies 
well as for use at power-line ire- 
t^ucncy. In new equipment applica^ 
tiong, the 1X2, which has a T-634 
bulb, wlien used within its maximum 
ratings, is a replacement for the 
lB3GT/g016. 

Filanieni: potential oi the tube is 
1,25, Filament current, 200 ima. The 
voltage drop (approx.) at 7 milli- 
amperes, is lOO. Capacitance, platt to 
filament, is 1 intnfd. 

Btni^n Ceftfer 8axlt 

Maximum peak inverse plate poten¬ 
tial of the rectifier is 15,000. Maxi- 
mom peak plate current is 10 ma. 
Maxi mu m rfr load cinrcnt is 1 ma, and 
the maxitnum frequency of supply 
voltage Is 300 kc. 


WHEN YOU CHANCE 
YOUR ADDRESS 

Ev AUrr to tkt SuberiptioH Ocfhirtimilt «4 CX^M]VfUmCIA-- 

TSONS, K V»Bd#rbili Av^bu«, N#fT YArls 17, N. Y„ tbe nSd 

it ^ell At tl]£ uew addr^i-p^ iii4 lIlH fti lout W*bkl lii 

•dvoAce-. Tfafl Pffit OStc* DBpAJtiizt!ii.t doiE^f lut larward 
imIPAd- ytrb pty o^dituiDil flD>d w« ^mitaot -ddfiiEMite lAitiiei 

i^iBilc-d ta thE- old R4drf4Br We ssk yonr EE]<]p«4-E|iciB^ 
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JkmBORJ^E EEECmomC 


Mock-Up Featuring a Shielded Room with £0 to 

70 db Attenuation of External Noise, Developed Du ring 
the War, Now Used Extensively by Government Agencies 
to Secure Invaluable Design end Operational Data. 
Infermatian Available Covers Variety of Types of Inter¬ 
ference: Pulse Type, HF Oscillator Leakage, Spurious 
Signals, Hash Type Produced by Video Signats, Etc. Tests 
Also Provide Data on Voltage Regulation, Sensitivity and 
Outputs, Power Loads, Etc. 


by J, L ri^acGREGOR arvd K. L. HUI^UEY 

SMJita- EtHftrvnic EnEinHf Et«tnrtri En^iiwee 

feikiMi-Mi LdAM-^b-^ 


the prKcnt if^h-Lnn -^erc df- 

vfJnpHfJp Lid iilwavi Ifsen el nuisa-nce, 
ilitt-ii fitEk to intPTfrjc with itcrf- 
m^] opc-rarioin ErjuipHierit. Whilf 

fcir yKin rtStiMth and dcvc^gpFTbETil 

•kOt'a. ha4 tJWh undf-rwHy an many Cii 

the dKlriJnLc ■Ei[uipno£n^ msw Iti prp- 
iluL-liiiii:, Lha war with its proWEitis a^d 
iJeitfiaHila flot oni^ a^cel^r^itiid tiui 
hul ertattd a hhcwt cyiK:ptrti^taL che 
pci^NihiLitits el^Lrcmics coLiild 
prnvidt m anodcfn w^rFn-rc BeSOrt 
ilij£ war. I'Eidio, rii^iiTj ajut oEhiP ^L^k- 
!miic r|evic:Ks wtrt cojtceJved. and dr>- 
vdajwdaj tisdtvtdual units. Tlic primt 
c*ttii(kratloii was pKifoi'iinancc oE a 
specific fnjK:t]uci hy ea-cYv ot leva. 

Tai«“ niiil-E For rJii: nwi3t jtart they 
ptrforiTKd EfttijfiLcPiriljf as such. Thr 

atlOOrppratLtjn uE thtSt unira lirto aar- 
craft ipatiHatiwi? naturally Dn n 
TUKct-by-piecc tosis iu they bEcarne 
ATail^hEc- with I]fet3e overall ihinkiTi^ 
in dE li complete eystKan. Ai a 

Tczmli ftiaisy unpredLcrablt ^tid uns^t-ii-- 
Eac™:y charaEEieribtics .^pjjearwJ., ajLKnna 


Owj ur ■niff ]MrO*T*-NT wiir- 

tams a.clivitLei^ alout which tiitk waa 
known tJccqH by diofie ijnimcJiibcly 
concerned aj^d wtiic5i difc to it^ clasei:- 
fic-align ri^ceiv?*] nrj rn^ULcity, 

WLM cTinduirttfi! si thd Na^a.! Ra^aarcEi 
Labetatory iti Washingtofi, D. C Tliis 
*ttivity w-as In^pwn as Etcf*- 

J^ys^c?tTJ Aimlysil.^ Ai d rtaull 
oE [cEi^hy and nareful considc^attpir 
by the Syiteoq Rnfg-iiiCetitif^ BlMifd t>f 
thr Rj^Lirt a-nri EJecLrical Braj^cli (fiovp 
ELtcti-niftic Division) ixf the Bujmu of 


Acrojiailtana ^qipplnriRnti^ by C^Eer- 
^Lca with hcpres^ntati vci nt MRL this 
activity was oiFiciany zuthofiicJ by the 
BiL^er in SevtemTicr nf Per^™- 
iKt were i]nnKiliat>Rl V axsagiird La- the 
wDr^ at NRL u.iid tlkC LLirans^^iiLCnL Eor 
faeilirics lw£un. 

PritJT to thii war ajrcratt EEnCt^Dhic 
ij^ataJIatMWii cthitisted f>f a vcfy fc^ 
i,tr|it 5 , crtipLfjying' a E.:LiT3y iu-ttow fain- 
qiiCniiy Tdnge. Dparuicin 

was aaJdoni af vwi^f required. Eicjoapr 
For Lj?nttiott i-ntcrfcrciiocr which until 


■"A -ryF^^'JB- II sifirwd «■ MiHpJwt injyulla- 
Einn nrf alk cl«Et1cai Hn'l -rlhclMic miiU ^kiah 
l.linT JlE^i^bi^ cOntridi, iiidiur^fl. sin-m- 

V0£ EL iptKcr&Mctwl q^Uzn ill d nif- 

tirnlsr lirnriFL Bhll^h vpLry in aEconla^ 
wiLh llie Wpe df 'puinp LXii iiiEludn rrom EIfnt 
major unib t-M lEOI^ iLfU^ dIkC r«>rlEti \M 
di mfefiy -ii^ Ihirij-R-pc DTiiu in Llu l^r^er 
T^ncb. Tlitf iwrf ^l» in ihp aflmi Ijpt «t 
9 IeCC1=E -cb. L^iE lAEtltal >l]i0^ir^ 

A -ayfFe^tu gLuJ-p^j ip ai£MKd ai til eiicAiUHiup- 

rluiV IAk flfttT-anonil dantteralici. ai r^h 
Unh f^rmint in. ijiLc[Tb1 HeE dC Et4 
iiilLaHillOD. Thfl ot Ihi* tclirwiL.-, hii^cL^[- 

[pcTTPrf iH/unii du ILdpe of a^i^h -i lUn^- 
ILHL. ]1 "OnilVLOd of lAf -riiiulL-p ioiiA^clOU., i±4: 

naU^lfT n\nrt dUF-EuLEr iihuE of d^EE-TJVrlru^ uaj, 

locoowiduir qnrrfOli^-* matMurM 1n Jl lai##€i 

uinLriUulrjiir iii illiMtilIKk'K OF llmitE4 
brmMKt nf ih« -ijriinm. 1*1 alsn incLui^d datt 
nii[dhg a.ny r^alllAt± SiEHpliriCaEiOn or ImprrviH- 
mpnt nf >■« 'xr-irlm. witluiri imixurrmlU 4d iLI 

biiiendEd. oiweoM funt-iion. 
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Systems Analysis 
h$ the M^ah 


iirKJsi Ltraod^ oi T^liith 
iDtprEcrCTWC "bcl’wtrrn- uniti, uut^uC 
due hM^jrUUthed tJt1]>«jan^h 

tLtfctricil intcrf-nFfiKC, -and mt^raLrirHL 

t-^tw^en 

whidi ■‘lUiccionied efft^tsv-cly 4 \d 

Nc^t alwjiys Eujictmn ny£ni 

iTtEc^r^^icin laitf? a lysciun. 

^^iidttL£r phiL^ of di£ wOFk was to 
ai£M:aiii [o whai «tCTir ^pen 
could. I>0 USrd .af 4] replaiK^Ttlcnt £or 
Kfiieldcd cahtaii. Prior to atiLl during 
Ul£ early tUfCfi uf ilve wat intertm- 
ncTting ciblrng w?5 nitrrf Ly uE shiddKl 
caNci. vulteu cc^^r and 

lubbtf becime critical jnUerLaJ?;, it wjj 
T ie^^l^ary- lo r^u^rv? cTuBUriElJs 

wticrfiye;r postib3«; hejtoc the eharspe 
ov^tr to €}{^tn wirijvg. Thi& ^as at;r.cm- 

pliEJlcd tn Ihc nsf opiiu wiciOg 

b?Lri[^ subttltu^ fpr Lhi^ld^ cable up 
[□ In i!u more elahnsritf jind 

lu flic simpIfT 4.ssen!iljLi*;s, Tibi 
rc^lt WAS a fc:iviiif cf ajifiroKiTnBtel}^ 
]£Q pOLiudi ib Uic largest [;irpUn«, 
about equally divadod beiwiicii rubber 
and Ttiis e/eij^lit saving 35 in 

ilscU S11 important item in airenft in* 
stalSaCiona- Oi^n wiiniff alitu ^tduce^ 
thd pnuLibility uE lajturi o£ all eguip- 
mtbSb, xiicb ai might cccur doe to hh^l 
fire plerrLog -p t^E'htly bimillnf shielded 
tabte, A inaior objeer ion lo open wir¬ 
ing is UtaI tt addSr in mnny c^ikks, con¬ 
siderably to tbe dHTicultLei oE reducing 
inttf^ffrrcbce between units. 

Oii^ oE the firii tasks uf the jtioaih 
WR.^ to dejerminc and pfovIcLe the nec¬ 
essary faeditiei to accornTnodste the 
proJccL Eince it was an entlrtily tir^w 
actiypty there was practlcaJly no in- 
iormatLcji, pulJashed iOr othfi-rwLtCp to 
lin*; a guide F-ajly oonslitcrat^nn 
*f the acti'vify assijnwrd tbut li^noJi tfiiti 
wuuld fiufllcc. Ho^c^et, ii soon hr- 
Ciimf; evldrnt thn.1 ^ [Durk-up ut the 
'pLuic houii^d in a studded room w^lff 
requ3ic(l +0 bbcain LObslstini riaultE. 
McasurcbsebEi indicalctl that Iwo types 
of 7“oooi shielding ^ould prnvLde the 
6n to dll iLttEnuUEiun uf Oidtsldi iu- 
wifcfcnce, cons^deie^i the mmcrmEm 
nCTFEKAry fur nioit of tiu ibVCSllga- 
dobs. Eotli were nsflt in this ■w^'k. 
[■n f.mt- rncthnd s^id niAterial (Sisat- 


krFift^ wfl£ ^pphEct to w^lls, 
aorl floor along witJ^ Adoqiot^ treat- 
inent oi duor^, windows nnd. other 
<jfraijigs- This type oE ftiielrfinfi ic- 
citiiTts provLsLq^n ter lishts, powtr IItke, 
bfTiEiIntlun, hiiAiiiig, ete.^ alt of which 
(uxcejMlug lights) nruFt be cumpJirtetjp 
tuvifcd with shactdiRg bonded to 
the walls whr:!^ eni^r ihc shicifled 
ruorn- In jUdiiiob aJt laght and power 
I Lues iriuil t>e adequately littered b^tofa 
entering the rnriui TTik -svcood inetbodp 
the do'iblc shielded, type, con-E-is^ted uf 
a wuodciL frame tvf T* atiunhera 
(Uie spooring betwi^En ihe istner and 
iJUttr icriinu bclug [tie 4^ dlnbensaun^ 
covered: with d K 4 hardwnrE cloih ou 
all sldcSh top, and liottoui. SEams -or 
oypHn.ppcng j.omts liave to be com- 
pktfly aotdcred. T\it inner shield may 
tui gfCMOided ar one or s^v^il fMiiHs. 
Heating and tyrhtjnp muai be provl-ded 
ext^maJlY, This etir^lnates rtll utility 
jiQwer circuits Erom erjtrruig the 
screened room those required 

fihT cLtcirieal equipment ntces^ai^ for 
Ulc analysis, ThEse prr^ET ieadi were 
isolated from the incoming line by op 
dfstEioauitically - shielded transf^HTucTr 
Filtef tog was ftccoinplishfld l>y special 
biters in each pnw-Er lead- A special 
hltrr w« also uaed Lo filter the 28-volt 
df power entering ruimi_ 

The first rTKEhoif Ls ibe most expen- 
sLTt and dJfficnlE tu pTovide: ^nd ^iiwc 
the rooms uting this inctbod art single 

shj^^ldffll thsy ofif-ET lLttle„ ]l apy, atten- 

Tiatioii adivantageB over the hardwiJe 
cloth double Ebieldmg at freq-uancics 
up to m- 

hl«ch-Upj 

As mentJnnnd n- □Lucrt. up uf thh air- 
4:Ta3"i Jorf which Hie systc-m wax in¬ 
tended was ntcESsary t* obmiti eone-is^ 
Lent tesolls since sLlght di^pl^aociit 
of some units harl a. Olark^ cffccL on 
the 4>v^Ti4|l rfiiractorLstkd of the sy^- 
tEcrt. These btocli-ups wer^ pprtitructod 

to conform very cloaely tO IlhE actltPil 

-flLm>ebesons 01 Hie aircrAEi, 

[Tty ic Cvn-EfuMr^ in i'-ba J4ir|/ lsi.ufi| 



hfidL-uB oE i iflhil ilr4^lc oE ib^ BiT t>p«- 



i ASiivD'I 

I: iJiiriiii^d uI Iht inrinnF rrHcb-u^. 


^nHlinT.I 

P^nvir^ pSiw m macL-ii^ *1 4tl4 pKTOl 



^|i vim m£ ^alnt aircralL d&mtCOir'l 

pohlimn. 



CDUMUHICaTFOHS me JUNE 1f4f * ^ 










NOW AVAILABLE 

THE FIRST PRACTICAL BOOK 

ON THE INSTALLING OF TV and FM RECEIVER ANrENNA:^ 

TV. . FM ANTENNA 


INSTALLATION 


■dT^EF 31,ue wordi Dd iufsrfnfllf'Wi,. 

with n4r-i th^H ]3D phtito^rD^h^ 
iBffr CEVcrlnq (4n«BJTiihla 

itaFlatlvBi ha^EKf «b 
fS^ 'A«ld. To^ici KBVBrEd 


by IRA KAWEN 

EFj Tc^EVpjJBn- i1j1#DDffB Vmf^, 
CvMpHtrcriB^ Aai^ra lourrd Carp. 

and LEWIS WINNER 

fifrtBP, IFJtVJCi «D<f 
CCMHUHfCAVOM$ 


Tqi^U + + H A^rpl lj;!atinR |}u! 

Tmls for SpcchG^ Typ<» of Ir^tdlathavLa, [nvidvilng Fl«h 
top Eloofi, 5)*tE Riwfflj Tib RooIbh Chijiuieyrs, Et■c_^ 

The Anlcnns Inelatlaliiah Prablcm 
fFundpnrnvti^l^ of AIT TV InBEEkflFtionF . . . JIud^Litlj 
Ap|i{Sr^Bih^n of ilvo Vj]Tioi]4 Typ€:a of 

Antmnaa Wlbic^lh Can ffe U^d for TV Wort».. Solvnng 
Refleotioc ProbkHLu ^ ^ . Irupt^ovb^ 

RrEio.) 

i^oJvm^ [£te ProblentB of 12^lianti«l Rrc^rptioa 
(FactorB Wjih Wliidi Service Men Mtiel Bt PumiEiBr to 
A<?ciiTatcl 7 Inatafl Aniennae For Full-Uaaid Cnto-u^^ ^ ^ . 
T]r|Hm] Frofelwps AnBlywei) 

Fr^fiomcy TV Antcniui losLiLLiilSnrEH 

(Atilrnn&i ETid tniulUlion PrOc^diiTos Wliicla Afiord Beai 
ItoBaltB. SohriQ^ Major Tiitinllatann PrgMcma Involving 
TuTird IndoDJ Bind Ouldoor Anlaon^^ AppilEnaCion of 
Sitjb Filtcra.) 


TV TlLlOrfErtTFirr^ 

(AiiBEj^Hia of Nine Sojptefi of ]nM?r[^rcncc and SolutioTia 
Wlfcich Hbvf Proved Eflcclivt.) 

Pi-En^r Rccrptlon 

iS^leclEng qnd InMaJiin^ AbEEnii« for M^iJttiiied Recep- 
tioQ in A/bti Otpt 15 MLlea From StelLuntt _ , , Tturer 
iTMtallatcons , ^ , KMimiHing Towor CoatB.J 

TV UuBtei- AnlaniiH S^lema 

(Tjf|dcp| Multiple DwellLrig Aulttnna SjRtc™* for SLinul- 
lanaoiii OprraHou of Many fteerliFE:™ From a Sin-gk 
Ajitcima Arrav and Amplifier Setup.) 

FM AalorttkaH 

(Anat>aiB of PractitaJ F^f Anlcnn^ - -. Salcrtijig Projier 
Anticnna for Rural and UrtHui .Tobs.] 

Tliti DualneoB 4if TV Antenna InH^tallallohha 
(IJow tn Conduct Sucr«afult^ TV Injdkikiion and Ser¬ 
vice Wort Tfldur > > > Ptopec Uae Hhf Cnrrtil Typi^ of 
liwfflllarioD and SefTEr^ini; Agrwuwnti ujid Wat^aiiti^) 

TV Ani-cnna Trl-bka of ihc Trade 

(Aibtennii Install BtLOn Devices WfiicJt Will Improve Pic^ 

III re FidalLty^) 


(Indexed for Quick Itrff^r^rvre) 


BRYAN OAViS RirBLISHTNC C0„ INC., BhR &cpt. j 
52 Vjfiderbllt Avdnvc, New York U, N. Y. 


Send Ffte a copy of TV , , FM Antenna Installation, po*t- 
paid, for whicb ( am endniing 

(?kiw frinr^ 


NAMt 


AT YOUR JOBBER 
OR ORDER DIRECT 


AODKEfS . :..._ -.. :. 

CITY AND STATE....... 

U * COMMUNICATION'S fOH JUN-E IH* 


Price $2 Post Paid 












At the r&cent annual 
VWOA Spring Meet^ 
tug in New Vark City 
(left tu right): ye 
prexy William J, Me- 
G{»nigle; Rodney 
ChtpPK director o( en* 
gitteering of Du Mout 
televipioUf who was 
guest speaker, and Wil* 
liam C* Simou, chair- 
Enan of the VWOA 
board of drroctor$ and 
secretary ol the asso- 
ciation 



Th& Sprinq 

The annual spring meeting in May, 
at the Fireplace Inn in New York 
City, attracted over forty members, 
who heard an enlightening talk on TV 
by Rodney D, Chipp, director of engi¬ 
neering of the DuMont TV network. 
Chipp took the boys behind the scenes 
at the station and in the fieJd, disclos¬ 
ing the varied jobs which have to be 
performed, not only while the pro¬ 
grams are on the air, but before, dur¬ 
ing rehearsals and during test periods. 
Many of the problems of patching in 
sight and sound from remotes, secur¬ 
ing perfect sync operation between the 
station and the operators in the field 
and filling in with slides or movies 
during intermission points were also 
described by Chipp. 

Among those who listened in were 
. . . L. C. Munn, M. G, Cartier, R. S. 
Egolf, A. F, Rehbein, R. K. Davis, 
C. R. Shanholtzer, M. A, Churchill, 
H. B. Black, H. B. Koch, E. M. Stet¬ 
son, G, N. Mathers, B. Morris, L. B, 
Victor, H, L. Cornell, E. H. Price, 
Eugene C. Cochran, John Lehman, 
Howard Williams, Fred McDermott, 
F, Orth, Ken Richardson, Earl P. 
Nelson, George Duvall, Benjamin 
Beckerman, Sam Schneider, R. J. 
Iverson, Ray Morehouse, Charles 
Cooke, Joseph L. Savick, Henry T. 
Hayden, Jn, George H. Clark, C. D. 
Guthrie, E. N. Pickerill, O. P. Penny, 
J. E. Quinn, V. P. Villandre, ye prexy 
Bill McGonigJe and ye secretary Bill 
Simon. 

PersOftofs 

We wish to correct an error in re¬ 
porting that A. J. Stebbart had lost his 
wife. Arthur advises that it was his 
mother. . . . Capt Fred Muller is tour¬ 
ing down South and reports says that 
he is feeling much better. . . . The 
board has announced another winner 
of a VW OA Marconi Scroll of Honor 
for meritorious service during the 
USCG Eastwind and Gulfstream col¬ 
lision—Hernando R, Rule, who was 
chief radio officer of the Colombian 
steamer Republica de Colombia. . . . 
William R, Eberle has rejoined our 
ranks. Eberle was a VWOA member 
many years ago. An RCA man since 
1917, he now works for RCA Com¬ 
munications. . . . H. T. Williams, also 


an old member, has rejoined. Williams 
started his career back in ^16 as a 
radio operator aboard the Zulia. He 
served aboard several passenger and 
cargo ships until ^22, when he trans¬ 
ferred to Independent Wireless as a 
marine radio inspector. In '29 he went 
with RMCA with whom he remained 
until ^33. From '33 to '46 he held several 
positions such as district manager of 
RMCA, Great Lakes. He's now with 
the sales department of Mackay Radio. 
. . . Another old timer, Clarence H. 
Scruggs, has also become a member. 
His w'ireless career began aboard the 
Delfina in '29. He has served on many 
ships such as the President Harrison, 
Orizaba, Dorthy Alexander and the 
Luckenbach ships until '41, when he 
started with the FCC, In 1946 he left 
the FCC and went back to sea. He is 
now on board the S.S. Junior of the 
United Co. . . . H. D. Taylor is now 
chief engineer of WTIC in Hartford, 
Conn. . . . Le Roy Thompson, Jr., is a 
major in the Signal Corps. . . . A. B. 
Tyrrell is wth RCA International, N, Y. 
C.... Not all of the stations are owned 
by the chains, because VWOA old 
timer ClintoiiR. White of Chicago owns 
WRCW. . . . G. V, Wdiets likes the 
redwood section of California so much 
that he has purchased a home in the 
redwood empire and finds that the sim¬ 
ple life is ideal for writing. He also 
advises that he'll be unable to continue 
as VWOA rep in San Francisco be¬ 
cause he is miles from cities. , . . Ben 


Wolf, who many of the newcomers 
will recall as having kept a close watch 
over their actions on the air at Grand 
Island, Neb., for many years, since 
his retirement last June now finds life 
more enjoyable because he can moni¬ 
tor the actions of the River Platte fish 
with no FCC forms to fill out. . , . An¬ 
other Wolff^ Sidney, is traffic radio 
chief of A. P,, located way up in the 
Rockefeller Plaza buildings in N.Y.C. 
He can also be found in North Castle, 
N. Y,, and can often he heard on his 
rig, W2HIG. ... A. J. Martin, of 
Bristol, Conn,, recalls with pleasure 
the days in 'tS when he was with the 
CAC, U.S.A. in France. He's now 
with the Superior Electric Co., and 
also likes to talk with the boys over 
WIIFG. . . . J. R. Arkinstall, who for 
the last tew years has been with the 
U.S. Maritime Academy at Fort 
Schuyler, must be very busy because 
we haven't heard from him in a long 
time. . . . We always thought the life 
of a radio op aboard ship was pretty 
easy, but R. E. Barber's doctor ad¬ 
vised him to give up that life. Instead 
he now is in the building maintenance 
field, selling and renting maintenance 
and supplies. , . . E. N. Blackie re¬ 
ports from Redondo Beach, Calif., that 
he is with the Navy in the electronics 
group. He started as a ham back in 'OSi 
still operates W6WNZ and has a yen 
for the magnetic detectors and type D 
tuners of 40 years ago. . . . L. E. Bon- 
duaux lives in Dumont, N. Y. 
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ilu^m P024S aJF E^rfiLH^n^ 

■Forif All FAti- AAuLm a AffTVfnlV iUC ^2 EnajirEcn^ 
Ji^f ju^Jbvira f^ircE^LM EmUy.ppH 
rjAf^^^i-AninJ f-JJ?. 


Dummy Loads 

[C'a^dLIUtAj ^r-URO- fflVJJ! 11J 

ipiita i™j]d 4f«vtfli>jii atwI af thjc^ were 
not cofftetKd thflt portion wo^ild burji 
*wt. TIscbe fipots would occtih: due tu 
J^h prndiaccd ]yy the prxiDCLTnijy of Ihe 
f?thcf tltmmtt Tilt COIMlitLim wrJUL^I 
-TOrrKted Ly iJicrrasing' tht SplCS 
littivEJTn rtie ^LcmcuU. OA-m^jj^ar' unitt 
i>i^ avfl^tflblc ot that tijiie or they 

WOLikl ]tlve. hecfi OBtd. 

CBmMarc^arVr Metfe D^mmy 

Fur ^eacKi accuticy and bcst all¬ 
round Kfiulti a rca^stive urjjt, nwle 
j«rt for tli4 puFptue of ilctsi Putins eIi>£ 
Li«; caiBrfy] by Ff [>awei, shoidd lie 

U5Cd. Sdch a unit ^ Ofttn refened tO 
45 a lOtFrfr vbi'i bcORUK it TCSenabJtJ 
tliE wire 4irang€mcJLt in tbt cojudhui 
tttciric hr^d toaster. The ocnnpLrCe 
rcaisfcor is irnde of wirt" x± eIiaj 

it* resistance ^haueti v^ry liftle be¬ 
tween full iiifld and its cold cOnditiun 
Its reactance ii. very low, The TiMyst 
rUiiiirionEy liE€d UUlt Li ruled at ^65 
watts. (THiq wattPgc caai be iiicreaaEj 
15^ if A single ifiiit Is «.^.} Its j-o- 
dnriEiT reactanevc tistaaures ^Iwut 11 
ohinfi m the low end of the bT^Hl[l^a!^t 
liajid anil abemit ,16 ohnij ai ths lilgh 
hhI. The tasistance runs about 44 
t*ims rn the broadcast hamS. SeverpI 
01 tliesa uuitn cBJi be pJaced hu a nqm- 
her oE ^iHefcnt arran^Erofnls to -arrive 
at Alinnet any dcshred ccslstance. 

Cewmon L/jcr at fba fiaitt^rfy La^d 

The must eornmon UFO fof tJhe dmci-* 
■nny load is Eiiea^urenMoit i>f po-vveT out¬ 
put from a brOfidCASE Itojimutter 
Sooner Qc bier at all Stations tbec^i 
COntCE a time vrhen llle Aittcnnfl re- 
aiitmiEE IB Slfispwted. of liaviti^ ^:lla^Enll 
difC Ut a defferenre -nF readings Oft ihe 
trflj]i5rni(tcra i.e., obbin the cn-rree^ 
rf reading' uh the aftt«nna, a hi£hEr 
pi>weY ^r Lr>wer inpuf rniist be mr]. 
Tills can he usually traced to any one 
M five problems: 

0> Antenna Tesistanee hai rhaniF-c^- 

(2) ant^'nna mcier has Icril its 

auCur Bey. 



AMPERITE 


Stuttip MicrtiphciTtes 
at P.A. PrlcES 


/placffifi 

ehriK 

ftOHCy—Hirimp. 
Lrti U 7 W 


^mpjny rn.- 
3i^i MO^PW^f ^ Nl'a POflk II. h. V 
.^v AIM P^p. tiq , ii-p El ^. T- 


ltlJID»ITI}l& 

UmilHE 

PUlllC 

* 7 fli<A uAfanfa M rrrb'A- 
A^nB IBYI 

(win Hgihln^ 
AFi^hMH- il lb* tfofll 

ygrbH. 

«■ iliahi IdiA lh« 

■#wAmpnrl|v M|^^ 
At i\uai I ^1 
rtpn^vclltk b 

□ApETyi ptriTB^ 

■ N^r 4FF«cPpd ty 
Dnp dJifKilt; ^nffW^nF- 
k 0 *A«<AriL| 4 d'tA %dlh- 
lh]nd 
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■CJ") Findt stagr metrrp have Inpt 
theif accuraey. 

^ 4 ) Poor conrevtiojv in output aia^c, 
conpUn^ lines Of aotcnna. 

f^) Weak Eqbm Ln Ir^JtirqitteT. 

The eaBbCfit. way lO 4:hK:k thr anE^nua 
resisi^nre iB by bse oE the duinmy load 
of known ^esi E^bnea. T1 l« toad khquld 
be nfiea^u-rfd by ii reElablc tf bridge, 
wLieoi cOiUirucEjeit If pci^^ible It should 
be adjqtteii bo that 4 Ea ^^adingv ^rc 
erai-.tty thaC of the antctina. This le- 
BfcBLaJtCe aB pJa-Cfid. iletuss the rf tran;;- 
miEEfeoq lij^e in pbcij of the antenna and 
ar rcrie^ wptb a newly calibfated tf 
LucirecE:er. WLlh the tr|iu*Tnitter oper- 
acing &i nortnaJ ^EncttiT raiidiaLgB, tl^ 
ammeter Tending through lha duvntitL 

■ t^mifuu- ^OA "WR-Sf Ar pioctiMAi bf 
Hi# Co,, njpl^xrd A 0?nn. 
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Load iJfenild be noted aiid five power 
CBJciJaLed. hy rhr use of the formula t 
r^iner = PR 

Ecnnttiin?? ffumunjr loads will bare a 
snalJ ajuounc oE rea-ecimc^ IIiIe- esn 
OKoadlr h^ UiUMi oul by adjiL-iiins tbe 
plaif tuning'If LhiS Stage 
Ef pfceperJ;y neuLfalJij^d, EJ^otil^f 

tnUfr fca- Tna^-rrriim jio^CI CrUtpUL. PlsCfi 

eitrriSQE dip stioutd very cloae co Ihu 
point. 

A dummy Load is iulso dShtfuL wKen fi 
i-raAimitter Ls being- tuned np wbeii 
you'Te oEI au-g dining- the day^iglit 
hey^j}£. Ii lu.^ Ikcil Four^ that ^ 

AM ifajfiisniittL'a'’** carrier cannot be 
heard over appLoaLniaLuEj twn miles, 
when cTiaeratiiif into fi dumtiij Load^ 
and lliii operating frequency ia on the 
low end oE thr bmadca^t Istnd 

Op»mif f*r V 

4U rnrexm-l-Pri-if 

Sometime the i^riitr ivaa asbed 
tn tune up a 5-hw A ^3 uanscuitter, rbt 
final xLuff beiTij^ a l>uhef[y atnpLLQet, 
wJjieh was to bpeiaCe into A dircctiwifl] 
ari^iy of thre« l&wess. An uLJ traiu- 
rnitcfir of the sftnw pou'w was cm ribe 
a[r in annth+ir rtx™ and its o^lpul tx- 
cite^f Elic -pJ^ing. unit iha.t wouFd h-ave 
tn be moved into a irew ope^atlne rwm 
beside tJie newly purchased transjnjtttc. 
En ^edi-ar -words, the DnbETty a^nj^Bifier 
wntild bflve to bft itiucd and npETuiBd 
for At. Laast a monih (to remove 
without the hcucGt of the phasing -nuit 
and antenna ev^ero The AniW4ijr, oJ 
cour&e, was a rtdsiiv^ lopd, havinr 
tbe fauH tcf isijuce: and 'rEH.rt?;T:ii:e as 
tKs input [0 tbfi ptiaatBg itiiirt. Tv do 
cilia jc* Ji ] 1,400-watt URit WAS assent- 
Uad. A Icigh -vrattaBoe lactor was 
iriKctcxi sinoe we witued to uiafee nt^- 
uremtRts ai 100% rm?chilAti-on wldi a 
piibe ivave and of confsc in dii^ etP^dt- 
tioat, tJw oniimt of tbc tranamattrr in¬ 
creases l.Ei tliiioi ctx norniAl CErrfar 
mrtpiil 

It will (tnjs possible to tiHJfi ihfl trnm- 
iixttEr So ilLit Lt mittebed coneetBj iulri 
Ifie compoaiii; Jnmn^ llieo the 

phasing unit wu biav^ in beside the 
new tTiuiCTpirtej ajtd the loufi^T 
ifjon-j the Lbre^ tnwrrs cvtmerced tu ii. 
If wuE then fefldiiLSted so iliai itE inpsjt 
on direetiOiiaJ ^ind non-dlTec-tLonal ojjEr- 
ation waa tha a; He-fvrr, or that 

tJtfi dirmmy resistance. 

Tile load ts made op oJ ten bunkE oE 
pji^Elel rcskston i;+4olnns rach-i, EiaeFl 
bank containing four rcsistoeK coii- 
■nected in scries. It can be seen chen 
diat tlw tntGl resistaiKe iltould he 
■somewhat Je^ llraA onr-huEf that of 
aqj nne resLst^Jicer Tha eeaistanb; 
the load iDeELnn~r.d vn 4 G-R tf 
bridgif wn,3 }i,6 ohms, with an indic^- 

(C-^^n-nifi^d DH pit^t 10) 


Choice of 626 Tubular Resistor Values 


IN STOCK 


Huaftr^s of other Stock TypeSj sizes Btid vsioes! 



Ihe Vartsly L . Ihe Ronge!.. Iho Ouanlity ! 

Rfrcidy Id MbdI Your Mc4di Ourck/yJ 

More Ward LtM>[iard tMire-waond f^iistare 
have b«n produced ?n4 used Over oiort 
Ehaa any olfacr make- And records show that 
<]irit« often A as che answer dq 

many an industriial need ^ ^. for fot 

per/£frZtTJi»£:£f fot AfOHdSWJf, for f#/V^ FOT 

exampler EhereAie 626 Vjrrohin mbuilAr svOck 
values iei fixed and adptiEtabla ■typos ... and 
many otliers r. r |irompt||y a-TAlInblcE It pays eO 
£bock in DO tLem .. . for r-ac^idreaifiEitv. 

Ohir/lxAi^r. 

Seo-d nOw fi^r Btandy ; 

^EDck^UniE CatflJog D -1 ^0 

Vt^rd mUid ^iMin^Sc DklriZriiiM- DleSifdK ^ 

WARD tEOKARD ILECTRIC CO. ^ 

smu w-ii JH^i-n Uva.^ chkDfq 4^ u. a. a. ; ^ 
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TYPE UAT A TYPE UAIK «IT: 


111 db. biQ.3 

■iNpt. 

Pr-t^UTfi-q? TWip - 0.1 rfb 
irnm D l» ^Di Ut. 

4Ci^l 4, ^ 50, 

ISd. 30^^ 9Ad, 4 
4AA DbuniL 
4rT1^K^EIYl^ir hiEUiim-. 
i*h.: 9A^ ioO, 
9AO 1 bAO 

UpriHrann- Can^: 1 mri^- 
Inb* 4 W bhmiL 


ClnuM^. 'T'p 
irhbfalcAijad. 
All4Piu«1ars:i IChi^i 
10^1 ft 310,3 db. 
Lbdd Uirf. tUp.T 
Tianuvi. lAth. \ 

LdehI -GbcNDn TA w. 



A fWcixif^n Gom Scl wlah ipeciolly 

Vririnn IhdP no trEw4?FaK9iTi4t Icak-O^Q 

[Tri0: prgiyrdn fmproVAd fr^querkCy Ahbri^tqf- 
lalici- Av«i|obi« ^^ryipilihsiv Qiierr^bdAd^ Arp 
]n hil fiar'Jtt—bvhiAli ^rmiF; tlie lalfl -of a 
accuracy inirrunn^nF iQl id T^w prit^r 

wnrre Fm DEsceiPTAr^ Bt/itLErihr 


MrinuJoch,Ar*fi of Piosciiioti fiti.hi'iin^ -H^Jiricjnce fJiiJrymmhi 
PALT^ADES PARK, NEW JERSEY 



IVS^OVdrTr 
U An^bw ^ 
CnakiEh Allaa- 
iqbd# fay ilnufl 
CbtihHd*iiiiitf_ 


fuAii iTfiA 
piA> Ern^^ 


Scebil Eorhadi s^toiplw ^mrip, hilfbrtMhtji 
Pppa. pkYitd. Hag Eortadchard biat^ 

^Klnkn plmfil, 3, ^ 4^ |, 1.^ vHJ 12 np-Hod^i 
Piigb ini Hci^ pakiriif d, L^i Hih 

fi4^ arid htmbraJlD xaund. C^#* dMf 

t^'-.n^HTTidl. Rkigi 
end uebn- b^ki l■J+l^^ktp■4bJbHtvi ank 
b^odvlh Tainndl maadloai Fuif dD{wl4%, 
dPkpi4ii#>M. HTTTii3 hiAilav. 

>mn lUURH 3» fdl diiDii 

bi.DiK. 


HOWARD B, JONES DIVISION 

Ci.h uii| 

w D-b^HDE 9-T LUlCA^A "h Ij t 





ALL 
p. 

N 

[feq|L»Ep m i AI 
li pndDr^^d by 

ArtHlI^UEi, .and 
Facl'yrbTi- 
bb^v>» 

PD-oi9iqml?rvH 
jiamreoJ. dbiiuHM^ 
nke^griHli ruDOK^Iy 
by ipo-. 
clalkti. Vamfrui ftif 
qvqH^y cpid 
Wt^ fni 


HTm aaiMwc 


REA0Y- 

TO-USE 

C^BIKETS 

* 

GKA^SIS 

4 

PANELS 

■ 

RACKS 


i CaHtiun/ii frPiH 29 J 

ri’rt! l-uactinue of f}.7 ohms ar kc. 

The (rartie wFiidi atijjj^ti th^ 

ikiEamy ^rpad TCiistirs nmJe jji 

o^jf case, gE iwo mab paj44_ "Hhii 
sNTtron already <svru^\ a frame which 
wniiFd hold up tn twfitty of Lhc olun- 
apun whirs, AD^Ct ij-^HL and Iron stirap- 
pLog wm g 5 Kd add thf extra frn.nnc 
Fii support tke a-dditannnL unite. 

Thr 3o^cI h43 b<±ar In fc^r over 
18 mooiki And pr^^Ld^d vtr> satusEag- 
tory ncpuks. 


« 

Remote Equipment 

(fi^m 1^] 

li^tddingf attojbtboiL, and it a? Tngst cqiiip- 

jTidni wirli InrE^ 4LidJcfk:tfd_ Efun hwi 
the- faniiliar tKirtc ti^o^- 

?ast £!l0 i3 u^ful, 5n iJtac aJE ^ri 
h^i, not nuTcI v a hnJf a dozm 
crowded iroqiud eJwc nuke 

Jenye tniind th^E a 3U-V4'a[t fiyS- 
tmi E4rpplic5 fitiouFli ji0wcr Eor aLn>Kt 

any n^^d . tJl AddiflOjL a Ltit-waLt tys* 
ttiti Lx ig-rd the smuKcf jobs. Al- 
moat any cotiitNiereiaL arnplb^r c^ei 

he mndilnrd tU KJb hour by lnstallLn^ a 

tlrjt-EO-jfnd tTan9^>rm?r in the pbOfKli 
input ckruit. 

Out OP tfic |ob, the aiuj^lifier 
uj\ by hrlEijgiTig Ets InpLit acfoss the te- 
ciwte LLttd. Tht voFurr^ oE the flniplt- 
fie'E Ls- adjuaCesL dJtcr the rranntr .nin- 
pici^^r is tUTned on aip] then updrUini 
for cOVrejrh pirn qc)n.trri| attCing^, Uau- 
^I1y dnc settm^ oE tise Eu/tri ooi 

the fiti sy^nem ivi|] suHke Eot the thow. 
Subaeqiiiilt vulanie ^jufttmcnt c^r 
thtn bo made i^idi the remoin ani^liileT 
ndrr^. A(tflch merit of tbt f* ayatem 
a-crus5 th^ fjflD-nbni Une catise:^ litrte 
Juadhjp effect xiii^e Che Ttsr^^t^ri CnifCT 
a tLigh-Lirid^lng r^iscaoc^i. 

No Lp^Cial niikd 1 ^ rcquimL, wn- 
hsb It is desired to use otic For wartii- 
□p pri^w tu show time, t'lus n>??vc fcr- 
iiLits a clear T^uiote Sine, and Lkt: run^ 
\i^n be heard wjth^tJt mrcrferenc*. 
After th« rerrwjte jrnrs an 0^ air, the 
p\M tiLikt: Cnn bu turned and tliK 

IrToad^ast miJkes used. 

With thjf USE- of the p^, iHcire i& thr 
t^verpieaent ftcd1tiao\ problem. Hie 
bflst way Co avnid feedback i& emirfoy- 
meuc uJ good 4f[>eratrnf practiees: 
enutjous m^nijinJntfcon of fbc Tolumc 
cunbrojp and careluJ LlEier nucLaiiOn 
of prM\Lf pri^jT tg fl.ir firne. Then '^^kcnL 

the btoadeadt itarta. It will tiOL 
marred by an CDr-apUtrini^ f^urst nf 
fcEihiark tknL w^L] iLiak-= yuu want ICh 
forget puhlic-addreab ayatcniL ioreverl 
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|F»r*l9[ni Add tliPP for 


flika wdwT .nTTmiJ iiiUiEriiFCiD 


LHurM;i Foe tfich at ?ht nndrwiiHfd Fnc wbu^ b 


__ _ _ (Li b-^ --, -^ 

tci^kn4 PIF tbc rut uf tl.OO «Et. ^Thii- »pb« ■[rpm^ nnly «k i or natt iiibKHWiani fptfn 

0teupill4ri£- mtt ClTcn.> 


s: VANDERBILT AVENUE 
NEW YORK 17 . N. Y. 


Croup 

Subscription 

Plan 


Sflv^s Flft^ PflHT Cervt of Subi^rifi- 

if Four or Mow SubtiriptionE Pn- 

_^ TOyr Ar^ Phgpprl^ Entered gn 


£JT£t-itcC(^if04J0Fr 

vjicrcruu pifMP 

1 A Muiiipv '■lie ICV I. -1^ uii-diflo.5™ 

■ ■in, brf ■nnuance^ lij Eilri McCulkOuiih, 

-U-CMnri. Cililomt 

p-uhiri- to ■■id ;ii- u^ir hnE?^-tll Uf- li» 07 IISKL 
I hr viEou. jlt]vinahlp^ -ri^iiurn ^1 -E x id-I niML 
Elf fidl-a piimB' burCtl, okO Il4utal ^MJiuf 

■.-nq TKi chorml Lri.p, 


fJL ILCTTfD UMii 

A ■I'rirird' lixr, drTIfnvd liar n^inf 

Imi^dLYWCt fefrd vj-vtlHf ib Jk^UL-dtElfitrith :■ U± 
car^ oj bJ H3 ni>^ hfMii pinnmincf^t li^ 

^«h:T-]l T<-'ie(i(^mruiiiniEAUOn LaMoi ii^E-Tti. Ibt^ 

5HI hViEhinHinii Nr J Musj 

UftIPfnri c-i-t -lllu Db lllbdc n-LEll 
hJiEhElj nDalum£ .murx^^ ip Lh.i miu-i hil-imn 
l.rilF JLQI ;imi Kf. 

UibiL E <ULF.ra.l linu ^ orixdb=ctcTi binji 

h.qT.rir 4 lEDordins^ <4 !].£■ oFim^ +-}.? 

ohin. 


MIC^CP^QHS %tAW 

A miCrD9'>J>nD AUehJ -^biiiEd Qtr iiulp-rl jxd 
idirtlipat iifx, :e Qpit 4'ini;DbJ< Fr™ Tht 
.k Ert^, SOI Brui;«wEy, ^Nr* Yurb N f ■ 
Can 04 ^d^nt«d ior uk ^-li^ hEindird Aiii|^rii± 
iFbbfld mioi Cfbficjt. 

.StLiiri cxn blio V ^d Oil d«k bi Irlltf 
OfTliR CDmrriLJiLjeaLrMi and lar i^EtLlini^ plch 
icojrdEri, 


Noiius 

A-ddmi 

CLt^'-SCiiio- 

Onvpvin^ 

Eapld^f^ by 

NnlnrE of Edusebi 

Ynsr IrtlE ... 

V-D^r DifiHrtwfat 


■;9bb IF MirqltEhrtir, Dniicui 


Ell, -iLkt 


Nimc- .... 

Atidrtli = = 

Cvtr-SlBdc _ 

OrtkJWlon 
Umgl^TE^ Ilf 
■NfliHff ifl Ri«^|pb44 

YPIW 7klp . 

Y-DUr DePiBII EBEDE 


■l&lhid ^t hirylUTuitf-. Iriimu -flLI. 


Npdni- 

Addmi . r,,, - 

CiLiy-SUlt 

Dddupd^™ .. _ 

Emplayd^ hy 
NiEurv dcF bliiiDvrB. 

Ymir Tltl#_ 

Yauj PtftflfimtlH 


\^w n umn^nr. 


■ r« *IME IbllPL iBxl 


Name ..... --.,... 

AddriBi i... ---- 

C!]Er..Sti.ti _. , = 

Ottiipiiiiffli ... 

Emplo-ycd by 

Narujc ISeilrtlil .. 

HEEilh 11 Huiarxrtur^, Dfii^hI tiHihi. itt.J 

YdBE Ullfl __::_ 

V-oBir DfjiBrtEDcnL . ,i, ... 

liiiixi^il Dr prnklUpnil ^r.^ riqmnd 10 TOHvpKk uui rruDEdi. K^ch wbUrTlbcri mbtM 

¥rHE OJW or Iha [tfWanr rIaiiihmhoEJ. do tfCitc induiAlirl. U^ii irpAEBtc LkEES ni Nn^r (w 

OJdiLirKil tilitiii. ^ ' 

CH3E!F ENCIKEHR ENGI^TEEft EVECUTTVb 

FURCtJASfNC ACtNT DEPABTMBNY hl.\SA.GE^ 

S^fhIh ynur oLbi-ie&cbehie] it kf.ur li«EB 4 i. 

TTik Spfil Id By— 

Nbehb ... . . ... 


A^dfipl 


rUFTNlJI MJCRCFK^rdflS 

Tma lllkrl4:^aDET ha-n Ihrt Lnnnunsnl Liy iblL 

T-anior OmpEnif, Ccdll 3 iJVx: niudcU- 

LTid b-vulBUIb IB- m rzEOi^ gt OTM^oL W 

djTumii? Y'''^l^ LYsthbI rtlw ^3^'} ib ipij: 
t41 l>r Ei^ujppfil witli 4 rrujifclipTf- SfB ltd. CrjfOULi 

hi:i on <rf«riTb .ouiOuA ul ^ db- br^ ] -riAi^ 

djEr/Hi cm, XE4. Hal napuu^t kOffl cpi. 

Tdi UyilrtlliU: rJSDF ^E.Lurn Absp V P^q- 
=xrBp cicipvi Iwxfl o( M db b^-To^ I ^Ir.'do-iit/^ 
rm □r liifh iBtpi&Jijfc^ UET Hat EEBpiHi^ Frnq. 
SQ.L-b.IIXu cpi. 

O^h^r l4l.hir^!> Ill^oCt -PY rihin#: hurl anil H 
-.-P Otkj^k-r niuuiiEioi-, 

Tu^mr hqs. t||D. nAn^fitd Lhnr xsadcl 7 T 
oj r3 k>f-HiiCrifltLDnE. flu- iDErlor r^iJli^ 
ike fBEturwi n| 4 EOmhiniiLkm LarcuiL uiic^ boi^ 
liid 4>iiLmiL CTFB iiTnFrTiqprF, □nd. ihc 
■ucw dEiirn |e %jid Lt. IVfLtal IlllpS^t acr&^c*- 
np.C^' r5fillKrE>Ji vLlh J FFido rvnEp pirhup BE 
lIlB FpOriE Lnri j aFurpli 4lkniBri:|^ wiipal Bb 
ihm Tw^^ hi|h dS^fm^lmubp^tK 1^ 4b difCHBliTU 
:jJn «Lifmb Jrimb F-pi tebj J 1 1irt.0urKiEa 
KBflpoF.pf |] I4|d 1u bfl iLllbLixIuJy ■ r^jfB 

£0 Iij I0>K» Ep*. Oiiifliji: \t rued, ol tj Jt 
I volEa''d/^i'i4 ^Inn ab klFh impp^Bg^ Itmli m 
B«Mch aFordia Ed ^Q.RClSFU 0lini:4 or hiph 

LTPpEdOHOC. 


§ w FirfQLrFNcr MuLtinUH 

An uB Llpd. TnipinDCJ- milklplkd llil Bean aa- 
t|! DBlhcr £ ^''iniaininn 1^.. ZPT 
FMTllild Avilxi, Upper Dirbv. F*. UnN, ilr- 
■ icnid lp> kr4p pO^^r rtdub^imDnEi |pH. 0>^4rJ 
bQ 44.3CI.LS-JI tmA b&-mELar k4PdA 

^an III MFpJ ^iLb tilbtr vfd ar cryiLal jp^yl 

e. bH 


BE ail 
fcamlE- 


__ u/d- 3T cryiLal 

Dct ivh| ILkix 2^ ^aili 


srivavia WAVt^ijft wtNBOws 

l.alxii x^uefuldO rtf'O.MBi. vialnvi, 

E^ pca-mlL TrSnE inl6«rinq-. tirrhoUE in 

micru-vni-iRijidc IJflUITB ErFEiLlin^ FrrHi I,.SKI 

HI BD.Dm mE. hx-Fa ^aon piirLOUn04d iy IAb ali^ 

briiiiiEf i-x-iiipii of gjrlViniri Elocbrir 

3i|C 

JV^wIwi ara saacp tllBl-iHBbE rlxil (vlbiif al 
rBb|iu|b||> tiiell L0d:parBKiirc> Hi Rarpni .j || pr. 

J liirtd Jot- Bs'lL-rz- Anlilm-jnfl fo-pi-r ladsax ranri 
rem IE I dh. TLb nrw -^indo^l m Fed- 
4|if»^in xbon J.itit -m;, ^.*111 Hand p4^3erci m 
la 04 piindi FfCr iguoro ineb. Bhuilin^ 
A|>t^Kibiuni inii-ia;4 3^E4Uri^ w lai FilM 
rva-pi-^ui.k -lyit^-nfW Fir bM byuca oF r4itni H 
^luiliiif 44^£CiL-im., Rot cnnErnI, FOd lliOII 

laeiE OTBrib. and ilio^r- fipf flj J.iiiJyiBi 
WERDTr^Infi^] iiMi TbCy ana a^ ■■-^^ 41- iho 
OMili'UOIa^ ul TH Hnd ATS F^hof^lTig buLir^ 
diiil iialala pi^rllW 4f hPKiiuis -lywicrni. 


PLIfAS 

UlrH-L ltetiirm.| ]■ [karp. Imiperad 
OiiLEin- idyc aiip a Jaiiu FOr f^inR ijilq 

■mall Cb'DO' 9 U niiiMBl-anE Borlr^i, gig . bBT4 

■■.^E-O br Tvinik-iiinii, Inc., ^itr Eu- 

Ehtlle, H. 

If Iff lb: -n-idbh Jappr^ Fmo J*' 

ihnniniupiL nii Lba lianillp. tO -^''' un Ellr Euljemp 
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EXACTLY THE RIGHT 

SELECTOR SWITCH 

—1 FOR YOUR APPLICATION 


The Industry OfUrs 


ifHf JUTeR^OUlTaft 

AjI dy^^K^^^^a^lHp dctiLciii W 

witU habcnidynn tr^quciny tccLirA jn TO^iiiJ 
a«unr& tr^vcnr^y mEi9%femrm ii uAf if 
nlh^t 3-;uV.I mr. !tuji iMrin HamliuiiKa bj 
<jHbcrbl RjdLci- fJu., 27B- Hbduo'nua^iid- 

If. Mp-it 

3ruLiuirieul ^Tjd±l i itSiii 4l hMIMMWia d 4 
E<rfnLr-ah I-IK- IJL^Wk rund^Eunt-xl ip 

udjahEyblh vF^r a ririA^ « 9^ Al LM UKhh 
li^^rrponm ihI ■3c^witriii!i I’r^TFi 50 ^ hi-r- 

jDEiu= bu dby uul ii- -SfcliiunJ. COfrlEtJUi^Llyi 
vh^n b iTiTIf I'* P-'ntf jn 

TfK. 11 in^iiufcij jjpiJd^iiTiarftk 00 b If^gufiix^ 
Tnnrr, l[ -tip ludr^ad .ud 4EbiEmLii«ii 

docu.fai<;ly T-^Lii Eha MnuEriwlJiirii Ij^qiiE&ry 

f LudLT^ 

p3.^h^lLTa7?^ ^o^ iik -jwlth i-h iT-F 

hiirr^lDC rTtquEocy mLicr, ^liiuli 

Mvt-i± a hmdin^^.ial T-acae bi- zm mo. 

rT ^ riEnnin. 'Lnk>f ^ ■ ill -tsrz Enndi 
JUEflial, II illd fwi'E-^r^iJ lY K}‘t hTT 

□ !■ wiih L'bi Ti^-A b^birniynr rrcq'Hp^ 

dfrSEtr. \iif nifaELII EUlCi'iEi in Iha WtUfc UfrV^dCf 
ig qixft JK^ TTU. 


I. TV TVifS 

Twp I'vlici, X iiliktb'luiH EeIuJe IOT 'HI -11 4 
ffeuDdeJ-frid Tf n"H t^i-l wizJTli.iErf 

lor H'V nuivEri i=J b. 4>7V^in'r. 

hJ[Y4 1«P l^^pll^^^fl ^ ihi tub* iliii^n. uF 
fd. FL 

11w [rl[^ Lhr- frAB4^ !■ unr Lriipl^ ittiUHi 
pF thi a^TT. In-m IriiiKh-. U IdiTUrE-T a r^- 
i’ifTflil ^EhbEE whKh Mid to E 3 TO iiiipru^id 
" luuliEibLj; utd ffdu^t hum'iv^l 


h^Llvr curml. ei HJ^ Lui^td-. Af a E^f* A 
daipFLnrJ. vkh plate ynllig>; Li LW. Li 4 pnU 
hipa ii — I, till anipllS-EdCiEiA liE^bt R. 

UJdKDldiieEa.ni< dsWn aifirnnihgcs. nnl ptatE 

nu-rtnt 91 DiiDIdnipfTEV 

hErii F'O^fr iLwpShficT, Lb* I4BG€-C 

dri-lriinJ iur h£rrcKiOI4l d^-llf^tiOtt niculM, out 
bfl HHPiJ wilh picL'JTi Lubn- 4p<5illAC ll l<IP 
lUhn Id IV. 

Tht dr \i\mtif njIkLgi il SH f. Uili.lkl rh" 
Jf pilte Plinrnt l" 3bd ma. Ptili. hitcr 
iIBthEpSf TollaKV » in wlL> hrJErr PHlIl^e- «r 

EU 4 -aiiP« Ift rc-aprci tn c^jhpd*, 

K 1 i 

C-0 AlSCHJfi6£>rrFJ CJPjCCJTOflS 

KeiVy JvIK DllC-tiirfE 'l^pr ^a.-ptcib3n, ripr 
AV’L vi^b. L cLpLciEy inJ aOlCLEr mlnd- 

pF 2^,^ IliU. 155 w^rtillF vp^p, tun luctL 
^ tari Gttii^-Q idhli^-i BttCIIK 
Qri-p.s SMlh. PiuH^IU. tf- X 0«r-all -iriiin. 
jipT^S (naLnEuUr uB^jf il F^ by ht chp 
bbK, P'lrli b oF P^itnrrs. arc -inp- 

par bLTi ajic. li^aTj Itodr?. inpLai^ul 

tmill Ciftn«.T^dl la pPirpillrt, with inEliTiJuiil 
panlnrp. haEanl in iHtlULjtblly iral^^ hImdc. 
IlMK tOnlJiKri. i™ iniulallii lEnm ihc 

Winr HjypinH. ^ ^ 

RCA FM/AM rSOLJiTJOIf UNIT 

Ad FVi'Ald lioJ^tk*. iixi.1 druEnnl hii IfiiU-lEd 
E^f pui^tr icrotl tha IPH^^^ing Jomf pi u 
AH LiiLinna -tawer La Fmd an FM adl^ilil- 
fDDilJ]|.Ed -airw rW 'OWdr, hi* Ihi-b annnnnrcJ 
by hbr A'LA Enfli^^El^ FEbdUCI-L &:plTI- 
rPEEi-t ^ ^ 

Tha unit {ijf-E BAF'NiVi 'Lab d^rlv^l nanmii 

iF l|Jyi^ inpur JIkI nnli^i, rrhicb UDhnteL 10 
Miudihd IH" S3.S ohm nainpe^ linp vhuAi 
aainAi Ftthd 1c^ anJ IkHIx^ OE EIU UHLI. 

Tqd ^K^'iinn uniti <niiiia1|. -al Livu Larin 

E Ltl i m i OirOUJLl t^thifT tp lud a 

[jpHT-En ly ^ p«^idE- vffbOLIVE tbOd'Pbld- Ohhr ■ 

dEEtrilllu OVP^r \^A 1^1 bani 

induL-lBcp a»^^IE dF H^ld Ctippdr IbOfIf. Jnd FM 

■MpKkori ronJkFl pF hnilE-ip. -runcanU-k liiip la- 
lEtancirp ^hu:Ii iia LjOO^-tncriE iVILh Ifc mpiji 
.Md OfJIjnW miirliicinri Thi inpiri aiicnibly ii 
anhUlaEid. FhCK iI|d OUEpilt 


ir 


,V^- 


OfHEN 

EHALLCIOtS 

PRODUCTS 

Ahnq-Ohrp Wfr^LBfo^ 

HatliYofE 

CibRiribiPHd Katvl^ 
Ew24^i 

Foiitl 

Bridvvi 

KH^4PHTtdh*ri 

Hihiv«llm*fD* 

^iFfillArj 
ihalliriib VflrftfTvB 

IriiilllrRtiditvr' 

liH4flrAi 

P^rdvbh Wvmwr- 
hjpplEii 

ibaw RpiIMvAiu Tmi 
TaIi iiHid T«iWp>] 

phEj 


~T'aJ tEhrciij^ a Cej \\, ip- 

plJcsiiGiTi k noL 3 job tof en¬ 

gineers wh^ 4?n]y pn^du^e a Few [ypej oc- 
LaLLonaLly. Modern swLioh engineering culls 
Jm- plenty of "know how." It I Li for ^ I>ai:V- 
oF rlo^en^ of SLRFirlarEj c^pe^ EroFFi 
which adaptaLionB can be FTiAde, Not the 
Irast impOrtSr-Lt, n callT hs^hL)^ specLil- 
ized cquipmenb ^nd trained atseFnbLen 
: - . Al] of wnidl i^hsllctoss offers in fiiCi- 
eit mebiore. 

WRITE FOi SRECIFKATmH SHEET 

j, 

Let ShillmKS quu4j? ljii< your 5eleCLA>f 5i><3cch- 
infiLli Slilliidira JiUHinf Ehetainbjed lo &r™f 

.MlapuE^i, ayvT^i s-wiuhes tOf lirid^Si boi:«. 

Ilbflbr^triiev tapfsuffr rcHSEEM and capadtOr fililld- 
in^, inducLanet l:i|juhlft. ielfl>fclMwi, ^nd TOiDy oUict 
um. AjV ter Form C-3- 


tJept. C-69 C^tlingdata, Pa. 
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BIRTCHER 

SItINtISS SIEEl . lOCHING l>PE 

TUBE 

CLAMPS 





83 VARJATIONS 


W^lp^e»ib^a■k)nis^l prcfclem, ftirkh^r 
Lcchlpg TU&E 

ppvcl'icol JGluiicfi. for q\\ 

Eypvi *4 Ivb4l nrvfi liTnilor |?lMD-iin 
ponAniL 

Hprc titan 1hpp>A milUien of th-DAB 
dninprs- ht usb. 

FA£E 

SanU PQ’ iMn^yi bI Biirtfiar iPnirb^p 
-#ihI liifay <!arnpE »d air hlnn^G^d <DH> 
lyl^n^IbbP bDSt >>pC-l^rH4[DmrnQnd4d 
ckmp dch^rd, ohdpi^libi. 


THE RICHER cohporaTIom 

3Ci!-7 ■HUNIlfJif^EOM p-t. lQI 


CteSHM 


RlC^iSTOR^ Aiifl 
UExlTER U3 kITS 



ONE 

HANV 

TYPES 


N^Mi-indlEctivi;, thin, lle-idL]±— 
ilaafetrid—widA varitty pf dinrKniiOTH 
from -Ji" Tridt l-lkaU^ auited far 
Radio TranDnittci^ tftz, CftE. J, 

Sec. 5. 



THE STATES COMPANY 

firpt \ 

Ne-^ Pirk AvA.h idiFliordri UaEui- 


^ CtiJiJcii-fd piCjv^ -3] H 
inetsu^ces ihh IsaE attfi^ul^d to 
irrsuRicLcnf ur ij?ipT<^iwr g rounding. A 
KliErt pla.^?d und^rnwttl tIie 

trlnamittEr njL[I r-xtprdiHg' nnder the 
CE^ipmtnE -DfDcn 4[liLtc. 

tirisJactorj a. COf^HilOci |£l0aiiut- 

As ha& bren prfvi^ijEjv p(>iiilcd wit. 
■optratLon ct ih^ v^Iodn niidL-o sioplU 
pier* nL 1he propcir levels La oi para- 

ftioonl iiclpurtLiriL-A fnr fwa ix^^OVlE-r 

^f) The higbesE si^id-tu--oijiKE: 

T^tiH? Of Level i* obtaioaMe toa- 
ibstciit wicii the outpul lev?] 
rccOJtimendifiiL by tbp niFintlfac- 
tnier. 11 EhJ^ ouEpui h too low^ 
then the Etgnal-to-iHsise fado 
, E-laffeTs profi0rlinnp.1ly, 

i Ttl£ CibtpoE OparatiEiiE- 1rv-r| gf 

the sjnpLiher muaE he wilhl-n tfit 
bavcila cELOmmAnded by the'man- 
irfaerxjrcr if exc^aaivE- ^fiMtiJTtLnn 
ii to ht Bvor-ded. U is eomparfl- 
lively uaa^ UTl3iTlOVriT3g1y C.T- 
eecd these L^vdsi. Fur this lei- 
snn it is worth^ll i]e to iqtasyr^ 
the Jnpni and outpuj levels of 
the rarlw™ pL-pect of audio 
e<;ulpmcji[ Liy loeanM a 
lOEler, 

In Eiakinpr Uic trEijgerrry-rPSponse 
iduwks, one ofteti osed metLiod cooa^ist^ 
of tnuLnEaEtnof 3Pk5% inodulatiwi al aM 
frequencies _ The coriools 

nn the signal ^ett^ratoc gffrr an attiac- 
tlvo ittrriptatif>n tn do tbji abiet tfiAj 
art caLIUnird rni db ateps. Tlie re- 
spoiise eotViA 2 % dien lIe^wh by adding 
Or iubtra-rting the alL^ooator Arttirg 
fiCflii thai cif the reference i^t^utocy 
sEitii^. TTiii someciin-s leads to seri- 
Ooa errorjir otEen as tonch as 2 cj 3 dll. 
This is I roe of ET;eri ihr leiLdiTig makes 
of r^wnmeicial cquipmenc. h i; by iw 
Hieatis a i^RecEicai on Itic tjoality of the 
tOEEfiuomL u* :t re^i-rcwotS a CWOpro- 
rnise in the degree of BcoiirB/cy neces¬ 
sary Co fell the EDEtrujoeul u.1 a rr^^- 
abJe pnoe. 

Tlieae errors ire liu-gcly due to the 
foSlowing cauFefi: 

(Jf) PhrtjOEibcy TT5|™tK effOfi oi 

the atten.ua.ti i:^ n -e t w c 1 f- 
VVorifinif iiito a resisLve kad 
widi ojily u rditivcly small 
aiTLOfcJitl of fttiipnoation, tJvcsc 
seldoni exceed uLoe dh. How- 
Ever, m fH^cticer wc may iiod 
out load is TEfictivc since a 
transformer diK^ noi prExmr 9 
pore j'esiscaoLE at ali frrqnen- 
oiEs- This iflttcf cotidicioci 
may double q-t tr^jilE the *^rror 
factor 

CcmnoeTcliJLy ^iviiJpble attenu¬ 
ators caniLoe 1 >e flconnm-irjlly 
mimiFnetnred to i=3cj:i::i dh strpj!. 
In oth^r wordE, twenty sep¬ 
arate db steps -miiy provE to 1 >e 
a tOlaa of IlJ nr 19 db flCtuaMy, 


siricc the Irdividua" error is 

addiELTfc. 

tu chtuK errtr? chhereot in- rhe 
above merJvcd, it .ia not be tecoron 
mended for overaU pctlonnanee lesti. 
[n the imriously described nicLhiidr 
the ^Kipraey lunHatinns *tc ^mly thOBC 
of the operator iu r«ail:ng the meter 
and the modulatioja monitor lUfiLEr. 
The lattiiT i* hxed by approval 
i>E the Instmimoii. 

bfeaaurETnmts may be niadje fiom a 
mieroptiociie iuput rather tfisn a re^ 
nuKe Input riiarmel \i desired. Should 
n inKn?]iJionie input channel he 
Btifc input IetveL should l>e —50 dtni. lo 
U5mg mike cfLantiE^s, Mtrroie precau- 
C3tio5 -mnst be c.'<crclMd lu haiarttirig 
the Ec*rl aa well mauring that iheie 
Ls no frequency diseriaoLriLLt^on Jci the 
piidis or attfi^untlng iierw^k. Thi? 
Latter uJLko proT^i mujWesomc and 
oKwt difficult in die fLelJ dn* to the 
low siifiLaJ level. It is recommended 
that mcasuremEJits hrsl br carried ouc 
using a rtniwe clmioi-El attempt- 

mg rTbcasurcmcnfs through 4 mlkc 
ehauciil- Thut wit] permir conoeotru- 
tion on the okhse difEnidl portion o-f the 
OvcriJl chctkTi and tv lit uot be th^ 
Fmthiaie iBLioT oF (he te^c setup. 

* 

THod«s and Tetrodes for Hf 

(CH.'iiJiBHjd from pa^4 17) 

in braalng operatfOos. irj compact 
tub^s, h- ht dri^uLc to hruzE one joint 
withogi liKTcssively heating 
paces of the lube. These probJems are 
utiiIkt gnnd c™trol now, either hj 
localLted heiiing usbg anductloo hear- 
lug or simultadiaous bruziog nf msov 
fOuiii it once. 

Alternative el^stroJc designs use 
clfctroji guus caihfcr litin line ^lie 
grUb. Such structure* are tmoFe diffi¬ 
cult to frotii the elccLricaJ poiuc 

oJ vkw of adiLEving good. decETon 
hTmr:hing. but of eouTie liaye advan¬ 
tages Over the iinr wire typs iu figid lly 
and ea^ oi ewdtug. 

CBncfuilBAI 

Wberras powcf kve3fi of 5 Lu l(|i 

pjfestint iomi; imTn]da.b]e ptobLcms ai 
(he high frei|U£ficy end^ they arc ob- 
V3unsly f\€yt unsolvaJuk. PtOper *^slga 
Eo insure adequate srabllity of elec- 
Eiide P05it™, frrodOaEi uf Liisulatars 
from thej mat Ltr.aiiix, irnprovernrfilj jn 
L-4M3LLnE mpans, snd additional txperi^ 
ence -wiLh tuw EriLpe<iLiJi.re lines ar£ re¬ 
quired- Flo0ff«>m3Ca[ly, it iriay he murfl 
suitable tu use a laqunhrr of EUbcs in A 
cavity rathEz than tu use a shigle tube. 
The Utter would TequiiR very big^ 
diamekr v=s2^ uE xluKri length, which 
pre diFficifU (0 make. 
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fM Performative Tests 

2}^ 

diffcTcnr l^st t^chniqu*j mutt be usexL 
It Fi3s been iuiund that th* lcl||^^vv ijt^ 
tn^hni3 k ptrlliL]3« tht shlLp^csl flRd 
mofic fCiriliyrCHSf o[ iervtr-n] iiLi:thpiS5 
tnrd I 

Tht itidio fia^nal f rneraco^ i? sict 
S.QOD and iht ?4iin ii9- 

vanced untLI 36% moiiiiflaLiijn is Lndi- 
tatrd Offl tlld niiXtiulation lUDnaCur, Tll-c 
levej sTi<^j]d be 7TC)e«c£ on the rt^t 

liietef aCftcJltd CO M\e 3^ dt pad inid 
majntaitiftd nt thlt k^ct JifOti^hnirt l3w 
fT■^^^[uc^cy chftefc-. 

Tliu signal gcjitiratiiT is cJi^n EhicTid 
to 7,500 rycles and tTie m^iitcrr r^ad-in^ 

Tooted ftJi4 thr. pbi (FiEure 

2d-}, ni-f: aanifi }H-ocp6u'rr thwild be 
UKd Bl Uif: fnllnwingr aifiiin fregiren- 
^31-5: ] 0.000. J 5,000, ^0, ]00. dOO, 1,000 
and 2.50CI. 

Thss wilt proridfi bine points on Ihe 
eutve uni EnaOk druwing n response 
<uyvc bj LtinnfictJng' tlie&e jtiabis- I£ 
thr netpotiae ojcc^^mIs ihc: f[>p eijfvc ac 

□3iy trcqunKTr Ibe V^'hok oirTr rTHV be 

ifr<>ppeiJ d^i-vra by ihaa JcryMUii. 

Since- Ibe- vafioda arnpH^ers jti the 
•cLiain. tclephflfte lane and the trant- 
niifttr anay nIJ t>e dnwji one iw> db 
^t (Tie extreme fn^qi^rncy poinca (SO 
and iS.tKIO' cjn::3ea). iTirjr m^y bc ad- 
ditivi; *nr1 neenmuFativt cauijiiig the 
OTeraJt curve co f*3F otiEside iJie FCC 
Finikt.^ * 


SpacJdf C^q^rffiTrat^Jans 

Specjal COrr&^dtracFon to tKSC equip- 
nicnt jfiTDiands is of paramonbi anqsor- 
Eanee_ S5i*Tfc ipijhi elded Lengths iiir 
trrc-c^irtcecifi^ 3e^d£ are -especkLIy 
ciiptiWc ia< rf pLiikbp. Tlaa picliucp is 
^ectafici m !Jie ^rid cireuica and often 
fJiiFts the bias gn k}ia( (nbe iiitro- 
4w;^ a Iruui eoutfA'ionit m the: tnE 
SL^baJs. The: laltrr proboWy iniPO- 
doced by slope d^ecerhsT a^jtign ■"iTitsc 
cnnriiti^His jire most trOubkiftniE whrn 
LtiE test eL|yigiiTjrn( ig close to the trajis- 
ipilter and its associated field u£ daPfott 
radijuioti. OLivEOuily If as adviiiiti- 
geous (0 move the test e^nij^ment as 
far 05 prwssbic froni tFie tranamittet 
^vhtii Lliuf bijcijmes ev^tent- OOtwi tbe 
sonw kind bOtse packup iS JPreWbC 
\t\ hevr abStaJlatcnns dug- to rf pickup in 
ftSsTjCio-bri fttldiD equipmcoL In must 

(Cpii^aHii^rf ^in pUifC ^5 

■^t\r JaJcLC (idlcK^ >'i^ ^rxnfTi:ii|iCT 

in»r|K]rhi4d in ihe buic ixExlEr ■ cmibrnl 
li> L'Oinpnuiilp ^'UT 4-ubcEruil dh-Op uH* eI 

ISjHP e.j^^lcL Tliib ^Tpuocly PbIst I 

^7.11 pmnuni q| tfrJallJEa.liilii yiid ilioulri nm 
ulcd 1^ CiHiLfi^iBLr Tnc d:^h'icM^r> 

IIei. Df Inr EguuiACkyE LtM Ick^iuiii 

lllit rUfOnta ME JSjOHK- cyclki ingpE ffiia I 
Mw IV T.^ nnd |hi»f-rFClt leYtl 

i^Dnl. IH^. CDHHV^Fr-hPTOHS^ 
ulld 2^. Tur FOC liniil 



ft£CEIVEi|S 


Co^maTri'a Colt Forms give exceptional performance 
at a defiTiite saving in cost to you« 

Punched, threaded, notched and grooved to meet 


Ask us about the matiy various 
punching dies we have availeblOd 


Low aplrillr 

wound fiupBr 

ph*hut|t luhln^. 

iviFebl* iloa- dll Hill 

fgrma. in Rdd'o dnd 
T«liviil«n R«v*lvirE. 


bquiries given quicit action and 
speciaii;:ed atfenKon, 


^CLEVELAND CONTAIHER^ 


CAhxbi. mb E ihPin^l ilUffH ilFtl^ Ht- I. CwAVlUf^gtMr^liO 

I * ' lautixT. eta ii*. t^(.r HI L 

>ikw imOi-uhib e r vaCb and ASE^e^inili tdi raKuntor^ ^vi. 

^LS1 llaP-rnof[>. CI>#N. 


COMMU^ttCATPOHl Kit JUNE If41 ^ 33 




JifPuiTJir jicTJi^rrjti 


Th^t pr£ all 


PrwiH^ FTiBdE snd FressLiiTiEd 


F£JZ£0^4IJI 

^ Hwbirl* h^i t^i c«^Vl 

^ HMUipfq^nC pi-^dud manner-T fel Ctntn] 
■Klff^nc s -lmiimi;EpT -liviliM 

Cl W, P^ekIu h#^ b«n niirtisd znpn»Er Ol 
b-^Ur hir r'k G. E. idIh iMik 

ikiri. 


whfi^ TEDUirfd Dwr 3DD l^pei 


avddBblE. matl o\ Iktn m sluzV. 


Ri Vj PvtU^ETH 4 J-ldfl mirrt^ni » pllii- 

HuiibRH- «rl ihc G. H. cube dmikifi. 


F. WKibwFp l?mitiJK tith ThiS ilrdrtv- 

(.Iirp^ij^n, ^ ^ud Uhl tHfinWcrci bLjEF 
The ntVrLm^ Cnni^^iKi CuiDpi-ny. 


ltdili'lp mi lini UKE-Ql lllfi^ fa Ihi 

xnjnclhif irii itaiil tokurlH 

Wm3i m rlntzir^ tuitiri. Ec^trutfi 'T' 


SMi BIhIi^ l^n AiUniui ht-Wt 

rVciMOn^ cxulilacqiire-r'i rtfn in Rr^tLd^ 

hiclTOpulllpTi >{<-11 Vmk »rFg. 

LiUlia J. W-amir hdi Ikeii iRpninitd vIlc -M-tu 
■JOiil. n| rrptartJl knd dniia#pnnR. La 

y?°EllWttriif mnd rmvh dfLjviLlH 

nF Phiku 

W^i^i wili Li* UFlacri bir Di.uid [>. ^inLik- 
P^PiJ^i —rtfccHrch anif tijf iriKi irig. 

■nd ^bnm±r, Flpyl-h^On ’bi-idJisir 
I For Fhc J£iH WcjL, 1.71 11 x 14 ^ 

Milli BIcc^L, Rvinucrii i\L 

J.Kk PiirLmiiE^ si Ftf2±LuLA-0>4iK^H drtfF Am®- 
aiKfJ. llajklienn eeph, Tj-IH , Iltiitd rr=Evlly eHo 
^J in iwEPivin^ KuLJc- Eiviaion oI iRd^lbikjn 

M-4n>iF-]^iuHiiH ill Nt^cim.- Mjai. 


^nuipnih 

ujed 


UDTnJEx^pTa -sF Vlfhip. ^firf M,tfZfXdY -urinteinoX 

PIjiDH jMfcB. 

Pi>dm- ^MvmbAw, ^44p-mhhp9^ MiCTOWCi-C- CFiD 

SpiLjnl EliE-lrofiir pqMip^^i 


ML\l. a I Id:! 11-E hie 

K,rt inrtu^il wii. 
etpN^k- L 11 J . 


nt xll ham^ /iH ^ihl 
e^twlri dl uUt n 


riiN.idd'^jig H-vUmi 

P-tJ i[Hnirio»nOf1P 
BdOUtiS indioiLjEE. iniiunfeinf 
.i Japti Laco^. in nhioh Ehr \ 
bull indudni ilstL 

yE |isi nrm LPmpe-riiure; 


pypn £«■ JAH 


Wfbi Un. Iivr.. M. LkBbIL* Bi. a»Eym 

ai^ 111, bxn rikLiiH l r|Spp CiLLlX^^ 

«ii>1h ipMin«bLkiW, blill -pricci qF i- 

vyririr dT -^laj* Alin imltuLEH! p.rt ■axp 
Lyun ul -minia^urr ^niieHei, Jry i'lU prTI-- 

TJ] r«-LififrE, irMiimiE^ng \iibil DMDI ifc£ 

ilj,!l^liihi bulbi. 


Acm-TiiE Carp., }^mw pd^lnrd. 1 kj-Jr 

pub|l-£l4U 4hi aUu^r-kJfe^d loUifc ^ \h*. .ATP^ba. 
■rypyrllnnn loi mritEJicc hriidfn for il'F^'P- 
xhifichpnr r-PHQii-iixf-j rHiiiunoi, pcfva faifthf, 
jlmrea jrui npcin, liaLygr, iSc 

Tff., Vj\ ?*. J1-|?dd Si.. 
PhiLiHrl|ihia A, Pd., >x.vi prETuryH l kolIrTiiis 
E S. fcwplhinp t™ BW H. I LiiTl 3 ^^iii "n* 

vintty^f wire-^bund irhixlpr* 


Thn Amn-kin Cp^^hUnld Cimipwny, Jl> Rfhcho 
rcllcT Plata, H^w Vprh *. Votk. Iian 

piilililh^ b IJ-|llf£ /bdaVIfE dcicrihinp- mnld- 
ihhf hUierijlB ia£ rFvini. riliitiro”^ -culi^r 

plicipi^npli* 

Coruim El«knc bBwbfnintwi 0^mp*ny_ 
H[is.baldE ill,, tra Ariftle^a J-l. -Eblii., ban 
F^ki^itd. K ■J'tEli aiaF. Armf-NlTy B^m- 

tMCbOEf dpEuahci l^fiL L-'^H'C-^I'^ C'^bIL -^IlIi 
iourt arrpjip^Biypca. iIio^^ee in -kiLil rL liall 


iRf -Co^ E9»_ Ptlllti., hETH 

J-pE|fB iKhnifLl bu-lAnv^ tOVi 
ila, cr^nlj l-qonNntilltl ufEIILb 
e>ryaabl niFbi mu-sLun, 'acliidiug 
RM rtcttTiirif: ohblfU. tK. 


TJm ShBlln^Boi. hdaniilflclxirijii- Ca^.r ^^^inpriJol^. 
I'h r lil.pR- TWipi-ritd I l»>kkl fH-lJi iFcKiibiiig' 
lurty BC-Fm lELiiilLra prcciiiirn rpiiHlcr lyfifi 
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RP AMPLIFIU 

ThiHv.WrhkU AniFA!w ta.lhi- Hmi- vnlh Bf. 
In \Tim m. 4 Mpl»U 

iH>I| 4 r^imllln-. 

hr I H i l l tr bai« munihiL Lhui I31I- 
«r IHf Prta wllh ■aimiJ t% nglp^i. 

■NtfhH Bu\pMlmmth^Mk\m\T^ Ni m* vm 
*V4«^ IfiNIni] ■-■ mmimim qukk 

hNitarf 4lrfi br m*vni >3rEb« hm IIEHU tttimf 
qi«t- Yrm^amm^t pAwlk r+llL. EElrvavh ztw- 
P4il. CbHilfr^" X HiCMilvf «P llDnHflp^ 


JAMES MILLEN 
MFG. CO., INC. 

M 4 I 44 OrPiCE AMID ^AfTTOItY 

MAIDEN 

h^ASSACHLISEm 



Ta£ Coakl^l il^DEj ii tlrifidor a 
Eew ago, Icd (■p-'sciLtKith. This our- 

fil^rhldcv ^VELapruciit C 0 n<«|veii by 
twn- fitglini^F^ *t Btl] Lati, Lkicyd ^sp™- 
%zba^ [*nii Htcmik^ A_ AffcL wba in 
in?UQcd Liii CKiJEEnmnilaJ cibJc- si Phof- 
nixviJIc, PennjylvpnilA. . , RjOger iJL. 
TuO^^ «d Ln lube i^srjiTcb gild 
I (|cTr^lOijii;ngn| toi PidkAi hui b«ji i.vijrd- 
«i the J^csideniial Corrifical^ d" MtrLt. 
’ . . EmiL }. M 3 .(iiiint ii ncfd^ 

Df Mfltkirul Kadbi CoT^a- 

l 3 Qfl. .. . . TIue IU.U' JiekL nf prio^pii^C^ 
i^aa dLuilsded retenllr hj 
fe^Wfc- E’lnrt Webtfr, ct-i^inriBn i^\ ths 
CErj|[|un.t« SrIiLiOd ^ .ue^tnuaJ Eiiigiow^ 
lilB. Ernaklyn Pril/tcchpic Jwlhute, in a. 
jofflt rrKCtiHB dI Ihe* tnitrurDcnt 
□1 AnurLd and Fh.^ Qub ot ArtiOf- 

i€ 4 n ... Cfurlcs A. Piorwel, Jiiiitam t 4 v 
the line pr-E?idfrjL in rflBVec oE cheicieKi^- 
mg Jt Western Electrkr 0 

Ic^rgr in ■eleciicca.l anLnncEriiig ac 
L r . . Tbt MVCntfi ccWisltm tecb- 
llic^ Jil'Oeram, held rED?nlJy by RCA 4 t 
thdf litjirvL EtL Cartiderx Eeitm-ed Uik^ ajid 

dEnLartatrasKins by Opei WjLILai^ C. 
Eddyr rKtilliCil directur oE WHEH; 
S^TfOoir, an 

Otto Stbade. RCA dETcIcTpment erngL» 
HEer, nn 53 ^JwJ^ 

AfTHrhE thoie ia anfn[La.n£e wat' 


S^ail Arpn^h«jp, WOfCS.. Ne# BrubioplA, 

N |.; H. A. Audci; MEMJnii, CengAt: 

C V Soiirr. CiHdJjn Apuiiioa 
hf-amrmml, <>udx; H. B- HillinrH, CSC. To- 
Tv>nw. ConbOj; H. lEDrtan, CBC. Cu^ 

Jdx . Sdhiuii Lili^ WI^F, Enlr-iph, N, C. L 
"C- K Vyi^iiirtdbaaH- Ruli? ii-iilLanc. 

WiiUbwiini b C»= K E. cy^hn, wr.FtL 
SrT4x.1rrB. P* - 1[. E. CcrfcD. WTIIJ, MiV 
wjuast^ WiMLi. DL Re*g#iE^ OCJ. O-a^lPCT. 

■Qusda; CijWri, CFAC. CalEa^^F, Cjnhl&;. 
W UKEmulter, JtC^A BfieO; OiMam hriuq-, 
Rfcdin rkpcrinnaii Rl^^irLpJf iLvirmu. OsId. 

Duniel L. I'ilmi, H. I_ H^iiui, 
W. UarriL C idillm-, JAu Fjc?r, JL If.. ff-aiTT. 
OwiTt WaihEta, B. L. Wl\iL EJ CnritilL W. 
EC. WAKiirdr, W. LuHn, Jnunh 'bininym_ rrmk 
WjTtia, Frwt BetT, PaLfiifi H. IL 

^h±rL F. L^ijt SLurpcM^h, Ed. Ihirer^ S^ns 
^Htsenn. InLa G-^d, Div* CjiLkn^, A. W. 

T'^n Zm, AiJbpr nnij Umuid UuTTbr 
of WCaU. tbil^d^lpui*: C. F. Fulhr WOAE. 

T^h-; Cu-I Lrc- F^hfl 

SFS: -- - 


EilamiEM 
M 4 ii 2 



■i*: E__ 

Ciiftfij |. 

Anjan WriL. rbll»^l| 4 li! BiiUmlfuth, 

FHIPl^iMr^ F. tTj Donild P^n^i ^nrl 
JJirirntn Bi. Hqrfjfj, WAFE. D:|rmlm|Aam, All.l 
^ B. VwidtmaPh. WMBE. T^kfeWillc, Fla.: 
Dr. -nriiAiivrD, BAJ, JLiJj; L-pid 

E^milE, KAf. Jlalyi VlntttiL ChanElLc^ 
IV^UR, HUJEbe^cT. ». H.; Bwmmra Holhrri, 
KSACr Manhrt^f^ Ehh \ L. IE. K*ClCtP, and 
Tttll Orn WB&fS, CcJBitiljiij, nk-m ir«nnrih 
F^ic^rtn, WP11_ Vorkj Lr«j- FIfaBtr. 

Bdhd^N. r.: P.C. ArtmiJi, 

Xni^a CSiPt. Mn,: WatVer JFlifla, CBCUA, 
Edmositori, B.iiik- 1 I Ad^ma. KatlDV L. 

t and Joltfi A. DEIdilir. C^DlninJbiiii 


0.\ WillEfcr;; H. |rAiHL=. Jt„ . 
ritlx^ Brilnrt Almn. Vtm. 
J^-, H. a. -HiittHh 
jahbCr ..Bdirl^ 

cmaiiiiit, w&r. cJ 
waHTT^um Bend. 


ayw/PftaiJti 

lErrA ECauPv, 

|r*«Mpri, Ft.. 

Ip ^ 


- . ,- Mo 

WCaiBj L±rMTlir^ Px.; C 
Bfftzcr., irid H- T. I^'.^id^n 
miC Bl WjMTialt. IVFtl.. 


^ ... If- U. Me, 

Bend. liidlODi. C. FcHPhK Wxi^ 

KeTTxi^ HaLj, 
AjiilpR. G. T. 
Oa. Jie^n VwJl: 

Fhilyiklpbu. . . . 


ii 


Thr Ftnir SlElf CfiapceP a^ the Asm- 
ciibed PoIk Coinmunk^tiomi Offic^CI.. 
Tnc,, nKtntly held Iheir aprliig Eneedrig 
lit Eri^ Fzrm^y'l^nlB Mcmbtfa Uum 
^<nr TcdfV M-cw Jt:ney, IfcinisFlvanb. 
iijid Cjormectic^at ^tl^nckd. . . . Wlflidf 
SEbranirn, dlTe^Cur oE llie Ltni«rsitF «E 
JJlLBois InstJtote nE Ct^mmuniciLliGdid Rt- 
^rnh WH rcprmiH thi^ CuufiUr an tlie 
ii:iberna.tiDm1 cHnmisiiDn whkH will mm 
in Paras 10 Kwdv lef^mLcul r^fitJtlLTXTTKSHs 
in mafs <.>nmniunJr.aEiwi|. 
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Typ^ J301-A i<iW-Dkforiion OtdHaior 


Here’s Your “PROOF-OF>FERFORMANCE” 


. * ■• ...V..... -- J 

noise and distortion products contained in this ran^e; 
particularly the 3rd harmonic of a I5t000*cycie test is in¬ 
cluded* 

This instrument is continyously adjustable and can be set 
to any frequency quickly since it has only one main tuning 
control plus a small trimmer. With it measurements can be 
made on a*f distortion in radio transmitters* line amplifiers, 
speech amplihers, speech input equipment to lines; noise 
and hum levels of a-i amplifiers* wire lines to the transmitter* 
remote pick-up lines and other station equipment. 

Full-scale defiections on the large meter read distortions of 
0.3, I, 3, 10 or 30 per cent; range for carrier noise measure¬ 
ments extends to 80 db below 100% modulation, or 80 db 
below an a-f signal of zero dbm level. The a-f range is 50 to 
15*000 cycles* fundamental, for distortion measurements 
and 30 to 45,000 cycles for noise and hum. 


AS ANNOUNCED by the Federal Communications Com¬ 
mission,* effective August 1, 1949 all a-m and f-m broadcast 
stations will be required to make proof-of-performance 
checks of over-all noise and distortion of the complete 
station at least once a year. 

Many stations already make these measurements at fre¬ 
quent intervals as routine operating maintenance to Insure 
the continuous high-quality service the modern transmitter 
system is capable of supplying. 

General Radio instruments for these measurements have 
been available for some time, and are in regular use by the 
leading stations where this equipment has given accurate, 
convenient-to-use and trouble-free service* 

The G-R Type 1932-A Distortion and Noise Meter meets 
all off the F.C*C/s requirements for measurements of this type 
for both a-m and f-m services; the Type 1301-A Low-Distor¬ 
tion Oscillator IS the ideal companion unit for use with the 
Type 1932-A. Both of these instruments are relay-rack 
mounted and can be supplied in panel finishes to match most 
existing installations. 


Type 1932-A Distortion and Noise Meteri $575.00 

TYPE 1301-A LOW-DISTORTION OSCILLATOR 

Especially designed for-rapid measurements* this highly- 
stable oscillator has exceptionally low distortion* By means 
of push buttons, 27* fixed frequencies between 2D and 15,000 
cycles may be selected in lOgarithnik steps. Any frequency 
between steps can be obtained by plugging in external re¬ 
sistors. The distortion over the entire range will not exceed 
the following percentages: with 5*000-ohm output, 0.1% 
from 4o to 7,500 cycles; 0.15 % at other frequencies. With 
600-ohm output 0*1 % from 40 to 7,500 cycles; 0.2 5% from 
20 to 40 cycles and 0*15 % above 7*500 cycles* 

The oscillator is calibrated to within ±(iy 2 % 4- 0.1 cycle); 
the calibration is not affected by changes in load or plate 
supply voltage; drift is less than 0.02% per hour after a few 
minutes operation. The operation of the oscillator is unaf¬ 
fected by ordinary climatic changes. 

Type 1301-A Low Distortion Oscillator: $395.00 



TYPE T932-A DISTORTION & NOISE MITER 

For measurements of sine-wave voltages* distortion and noise 
throughout the audio range. Over-all pass-band of the volt¬ 
meter circuit extends to 45,000 cycles, thus including all 


GENERAL RADIO COMPARY 

Cambridge 39, Massachusetts 

90 West St*. New York 6 920 $. MIchisan Ave.. Chicago 5 tOOO N* Seward St., Los Angeles 38 
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WIiCOX SiRViS THE OeVERNMEHTS 9 F THE WONIP 



Wli*rBV*r Irpim^P-flir" whirflw Ikei dffsvrii) <in p^ltabl# 

—fipd WILCOX rqdi& i™niml1tfr*g end rwohano *quipni#nh Fj-ntn Tti* 
ScandinDvIan ci]rifnliri«i le PorlygaL le l^aklikiEi, Iho g^errt- 

fnertti fll tHe i#]«ci WILCOX hmcaM [1i prav*n ptrfemflflM tiinde^ all 

tJitfiffliii el -clhTwHp tpanperp+vre, artd hymldHyr 

Ai wiih fiianir WILCOX Ft us-ad by thi Un^f^d 

gevvrnmvni ifl the balk cemmenlcetton ryili™i for Pha Air Feix*. Stgriel C&rpt, 

end »ha c^vll Aanpngii^c! AultuMPTy. 

Tlrt goveremani* of 'hfl world heva tpeneed ihi gtoba -with WILCOX cem* 
PTiynlcpiianL Frtam tha fierlle AJrll-fF Pfl thi Ofiini + h .WILCOX aq^rpmaf^tf tarty the 
masiag^ that help heap fraadg^i a vHaE fenca le lha lurbvl^n^ effplfi tyf the werld. 
WAJri TODAY...ref ^omplaia Infermetlee en all typei at pelaT-te^pekt, 

air-befnfp greurid ^g-tlnn, or iharada-thip comrriynkcil-i&fii equEpmenI,- 


WILCOX ELECTRIC COMPANY 


KANSAS CITY 


Ml SSOUAI 




















